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L’Tot,  a three-day  old 
cynomolgus  monkey  clings 
to  her  mother.  She  is  the 
first  infant  bom  as  a result 
of  low  tubal  ovum  transfer. 
For  more  details  on  this 
story  see  page  4 


A pair  of  glasses,  a com- 
puter, and  hard  work  pave 
the  way  for  a paraplegic  to 
communicate  once  again 
with  the  outside  world.  See 
page  00  for  more  details. 


AML  patients  are  currently 
given  three  common  cancer 
drugs  which  seem  to  pro- 
mote a longer  remission 
period  than  previously  tried 
drug  combinations.  This 
NCI  sponsored  program  is 
in  operation  in  several 
leading  Cancer  treatment 
centers  throughout  the 
country. 

See  page  4. 


Scientists  are  discovering 
more  evidence  for  an  im- 
mune response  in  patients 
with  multiple  sclerosis.  The 
response  may  be  linked  to 
the  formation  of  lesions  in 
the  nervous  system,  that 
marks  this  disease. 

See  page  5. 


Environmental  toxins  are 
everywhere.  In  laboratory 
animals  many  of  these 
chemicals  have  been  found 
to  adversely  affect  the  in- 
testines. . and  may  pose 
a threat  to  man  as  well. 

See  page  8. 
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New  Technique  May  Help 
Infertile  Women  Become 
Pregnant 


By  Jody  Dove 


Scientists  at  the  National  Institutes  of 
Health  have  succeeded  in  enabling 
monkeys  with  blocked  fallopian  tubes  to 
become  pregnant  through  a technique 
they  developed  called  low  tubal  ovum 
transfer.  Offered  as  an  alternative  to  in 
vitro  (test  tube)  fertilization,  this  new  pro- 
cedure may  have  important  implications 
for  many  infertile  women. 

When  an  egg  is  released  by  an  ovary,  it 
normally  travels  to  one  of  the  fallopian 
tubes  where  it  can  be  fertilized  by  a sperm. 
If  the  fallopian  tubes  are  blocked, 
however,  conception  cannot  occur. 

Blocked  fallopian  tubes  are  the  most 
common  cause  of  infertility  in  women. 
Surgery  to  repair  the  tubes  is  successful 
only  about  half  the  time.  Low  tubal  ovum 
transfer  has  the  potential  of  offering  to 
these  women  with  irreparably  blocked 
tubes  an  opportunity  to  become  pregnant 
if  their  tubes  are  functional  near  the 
uterus.  Furthermore,  fertilization  would 
take  place  in  vivo  (inside  the  body),  rather 
than  in  a test  tube. 

Drs.  Gary  D.  Hodgen  and  Olivier  Kreit- 
mann,  the  two  scientists  from  the  Preg- 
nancy Research  Branch  at  the  National  In- 
stitute of  Child  Health  and  Human  Devel- 
opment responsible  for  the  development 
of  the  procedure,  conducted  their  re- 
search on  monkeys,  because  of  the  simil- 
arities in  the  menstrual  cycles  of  women 
and  monkeys. 

To  begin  their  research,  the  doctors  first 
surgically  blocked  the  fallopian  tubes  of 
55  rhesus  and  cynomolgus  monkeys  near 
the  ovary.  After  tracking  the  hormonal 
levels  of  the  monkeys  to  determine  when 
ovulation  would  occur,  each  monkey  was 
mated  the  day  before  her  egg  was  ex- 
pected to  be  released. 

WitfHn  12  hours  of  the  anticipated  time 
of  ovulation,  the  doctors  made  a small  in- 
cision in  the  abdomen  of  each  monkey 
and  examined  the  ovary  with  a laparo- 
scope to  ensure  that  the  preovulatory  folli- 
cle, the  sac  on  the  ovary  containing  the 
egg,  had  not  already  ruptured.  Fifteen  of 
the  monkeys  had  already  ovulated,  and 
therefore  could  not  undergo  low  tubal 
ovum  transfer.  Using  a hollow  needle,  the 
doctors  extracted  the  contents  of  the  folli- 
cle from  the  remaining  40  monkeys,  who 
were  just  on  the  verge  of  ovulating. 

The  follicular  contents  were  examined 
under  a microscope  to  ensure  that  an  egg 
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had  been  aspirated.  Thirty-one  of  the  40 
monkeys  had  eggs  successfully  extracted 
from  their  ovaries.  These  eggs  were  then 
injected  into  the  fallopian  tubes  of  the 
monkeys  between  one  and  two  centi- 
meters from  the  uterus  where  their  tubes 
were  open,  and  the  monkeys  were  mated 
again. 

Of  the  31  monkeys  who  had  eggs  in- 
serted into  their  fallopian  tubes,  five 
became  pregnant  and  delivered  normal  in- 
fants. This  16  percent  success  rate  closely 
resembles  that  of  normal  fertilization  in 
humans,  in  which  a couple  has  a 15-20 
percent  chance  of  conceiving  during  each 
menstrual  cycle. 

The  scientists  from  the  NIH  cautioned, 
however,  that  further  animal  research  is 
needed  before  this  technique  can  be  tried 
in  women.  One  of  the  risks  involved  could 
be  the  danger  of  ectopic  pregnancy,  in 
which  the  fertilized  egg  would  develop  in  a 
fallopian  tube,  possibly  leading  to  rupture 
of  the  tube. 

Another  problem  requiring  further  refin- 
ing is  timing  when  the  follicular  contents 
should  be  extracted.  If  it  is  aspirated  too 
soon,  the  egg  will  not  be  mature  enough  to 
combine  with  a sperm.  If  the  egg  has 
already  been  released,  the  procedure  can- 
not continue.  The  new  technique  of 
ovarian  ultrasonography  may  help  in 
locating  and  determining  the  maturation 
of  a follicle  in  the  future. 

A potential  problem  also  exists  if  too 
many  granulosa  cells— cells  unavoidably 
removed  during  aspiration  of  the  follicle 
—are  extracted  along  with  the  egg.  These 
cells  later  form  the  corpus  luteum,  a struc- 
ture on  the  ovary  which  secretes  the  hor- 
mones necessary  to  sustain  a pregnancy. 
If  too  many  granulosa  cells  are  removed,  a 
woman’s  hormonal  level  could  become 
too  low  to  support  the  fetus,  although  hor- 
mone therapy  may  improve  the  outcome 
in  this  situation. 

LOW  TUBAL  OVUM  TRANSFER 


MICROSCOPf 


Low  tubal  ovum  transfer  avoids  some 
ethical  questions  that  have  been  raised 
concerning  in  vitro  fertilization.  “The  need 
for  someone  to  decide  whether  a given 
embryo  is  fit  for  transfer  to  the  uterus  or 
should  be  discarded  is.  not  encountered 
with  low  tubal  ovum  transfer,”  Dr.  Hodgen 
explained. 


In  low  tubal  ovum  transfer,  only  one  egg 
is  aspirated,  and  there  is  no  concern 
about  wasting  unused  eggs.  Moreover,  a 
better  rate  of  pregnancy  can  be  achieved 
than  through  in  vitro  fertilization,  and  the 
conditions  of  the  maternal  milieu  whic 
encourages  a fertilized  egg  to  grow  are 
better  preserved  than  in  a laboratory  dish. 

If  additional  animal  model  studies  prove 
that  low  tubal  ovum  transfer  is  an  effec- 
tive and  safe  procedure,  trial  studies  may 
be  attempted  in  women.  ■ 


New  Drug  Therapy 
Promises  Longer 
Remissions 
for  Many 
AML  Patients 


By  Susan  Gerhold 


Acute  myelogenous  leukemia  (AML), 
one  of  the  most  stubborn  and  incurable 
kinds  of  leukemia,  is  beginning  to  respond 
to  new  chemotherapy  treatments. 

In  a study  recently  completed  this  sum- 
mer, 70  percent  of  AML  patients  went  into 
complete  remission,  that  is  the  patient  ap- 
pears to  have  no  signs  or  symptoms  of  th 
disease,  after  undergoing  a 15-month  ant, 
leukemic  therapy  program.  Researchers 
predicted  that  patients  would  remain  in 
remission  12  to  24  months  and  evidence 
now  shows  that  29  AML  patients  studied 
under  this  research  project  have  remained 
disease  free  after  two  to  four  years. 
Several  other  studies  around  the  country 
are  yielding  similar  results. 

AML,  a type  of  cancer  that  affects  the 
blood  and  blood  forming  organs,  strikes 
20,000  people  each  year,  primarily  adults, 
but  some  children  as  well.  Myelogenous 
leukemia  affects  the  granulocytes  or 
white  blood  cells  that  are  produced  in  the 
bone  marrow.  Granulocytes  normally 
engulf  and  digest  bacteria  and  other  small 
particles.  The  patient  may  first  come 
down  with  a cold,  and  sometimes  the 
lymph  nodes,  spleen  and  liver  become 
enlarged.  Bone  pain,  paleness  and  a ten- 
dency to  bleed  easily  are  also  symptoms 
as  well  as  the  susceptibility  to  infections. 

Until  lately,  remission  rarely  exceeded  a 
year.  Most  patients  who  initially  re- 
sponded to  treatment  suffered  a relapse 
or  reappearance  of  signs  and  symptoms 
of  the  disease  after  being  essentially  well 
during  remission. 

The  goal  of  current  studies  is  to  im- 
prove the  duration  of  complete  remission 
by  attempting  to  prevent  relapse.  For  ii 
stance,  researchers  at  the  Sidney  Farber 
Cancer  Center  in  Boston  planned  a four- 
month  period  of  intensive  treatment  to 


reduce  leukemic  cells  in  the  hope  that 
! remission  would  last  longer  and  relapse 
would  not  occur  as  quickly. 

Under  a research  grant  supported  by 
the  National  Cancer  Institute,  83  patients 
£ , AML  were  seen  at  various  hospitals 
throughout  the  country  from  February 
1976  to  October  1979.  The  patients,  all 
under  50  years  of  age,  had  not  been 
previously  treated  for  AML  Chemotherapy 
was  given  in  two  phases:  a remission- 
induction  phase  and  an  intensive  sequen- 
tial combination  phase. 

A treatment  regimen  consisting  of  vin- 
cristine, doxorubicin,  prednisolone,  and 
cytarabine— commonly  used  cancer 
drugs— was  administered.  Two  weeks 
after  this  treatment,  a bone  marrow  and 
biopsy  were  performed  to  detect  the 
presence  of  leukemic  cells.  If  the  patient 
showed  no  signs  of  the  disease,  then  the 
second  treatment  was  started. 

At  the  end  of  the  first  stage,  58  patients 
out  of  83  went  into  complete  remission.  Of 
these,  40  went  into  remission  after  one 
course  of  therapy;  whereas  the  rest  re- 
quired two  courses  of  therapy. 

At  the  second  stage,  the  program  was 
divided  into  four  drug  sequences  which 
took  14  months  to  administer.  Those  pa- 
tients who  showed  continuous  complete 
remission  stopped  therapy  after  sequence 
IV  or  approximately  15  months  after  begin- 
ning the  research  project. 

As  with  all  cancer  drugs,  some  side  ef- 
fects were  noted.  All  patients  temporarily 

t their  hair  and  many  experienced 
iting  and  nausea.  Several  did  not  sur- 
vive the  rigorous  15-month  program  and 
five  elected  to  withdraw  completely. 

Currently,  22  patients  have  completed 
the  program  and  only  four  have  relapsed. 
According  to  Dr.  Peter  Wiernik,  Acting 
Associate  Director  for  NIH’s  Baltimore 
Cancer  Research  Center,  “Seven  out  of  10 
AML  patients  are  responding  quickly  to 
treatment  today.  In  the  past,  most  soon 
relapsed.  Now  about  25  percent  of 
responders  are  running  at  least  4 to  5 
years  disease-free.” 

“The  important  thing,”  said  Dr.  Howard 
Weinstein  of  the  Sidney  Farber  Cancer 
Research  Institute,  a participating  cancer 
center,  “is  to  tell  people  there  is  a reason- 
able chance  today  for  long  survival  and 
that  patients  should  be  referred  to  major 
cancer  centers  for  evaluation  and  treat- 
ment.” 

The  only  other  therapies  that  appear  to 
induce  remission  in  AML  patients  are  in- 
tensive chemotherapy  and  total-body 
irradiation  followed  by  a bone  marrow 
transplantation — rigorous  procedures 
that  many  cannot  undergo. 

Many  researchers  are  also  perfecting 
the  use  of  antibiotic  therapy  to  prevent 
bacterial  infection,  the  most  common 
^eath  in  acute  leukemia  patients, 
ilpie  study  on  which  this  material  is 
based  was  published  in  the  New  England 
Journal  of  Medicine,  August  28,  1980,  Vol. 
303,  No.  9,  p.  474.  ■ 


Flow  Cytometry  Detects 
Immune  Response  in  MS  Patients 


By  Helen  Ou 


Neurologists  at  the  University  of  Chi- 
cago have  discovered  that  lymphocytes,  a 
type  of  white  blood  cell,  proliferate  in  the 
cerebrospinal  fluid  (CSF)  of  patients  with 
multiple  sclerosis  (MS)  when  the  disease 
is  active.  This  is  the  first  demonstration 
that  white  blood  cells  of  MS  patients  are 
actively  dividing  in  cerebrospinal  fluid 
(CSF).  The  presence  of  these  proliferating 
lymphocytes  reflects  an  immune  response 
in  MS  patients. 

An  estimated  125,000  Americans  are  af- 
flicted with  MS,  with  young  adults  be- 
tween the  ages  of  20  to  40  being  the  most 
susceptible.  It  is  a disease  of  the  central 
nervous  system  which  is  characterized  by 
the  destruction  of  patchy  myelin  (demye- 
lination)  which  surrounds  axons  in  a 
seemingly  random  manner.  Often  symp- 
toms, which  may  involve  the  impairment 
of  sensory  and  motor  functions  of  the 
body,  occur  and  disappear  (or  lessen)  in  a 
varying  and  unpredictable  fashion.  Other 
patients  may  experience  a gradual  and 
progressive  deterioration  of  function. 
Thus,  patients  may  have  active  (rapid  or 
clearly  perceptible  worsening  of  symp- 
toms), progressive  (gradual  increase  of 
symptoms),  or  stable  (no  new  symptoms 


or  worsening  for  six  or  more  months) 
multiple  sclerosis. 

The  research  by  Drs.  Avertano  B.  C. 
Noronha,  David  P.  Richman  and  Barry 
G.W.  Arnason  at  the  University  of  Chicago 
used  a new  technique,  flow  cytometry, 
that  permits  rapid  assessment  of  the  cells 
in  the  cerebrospinal  fluid.  Ceils  are  treated 
with  a fluorescent  stain.  When  subjected 
to  a laser  beam,  the  DNA  in  these  cells 
glows  green  and  the  RNA  in  the  cells 
glows  red.  Cells  about  to  divide  first  pro- 
duce additional  RNA.  The  amount  of  RNA 
present  in  the  cells  is  an  indication  of  cell 
division.  These  findings  are  automatically 
recorded  and  stored  in  a computer 
memory. 

Noronha  and  his  group  studied  21 
specimens  of  CSF  from  17  MS  patients. 
Three  patients  were  studied  on  more  than 
one  occasion.  Sixteen  age-matched  hospi- 
talized patients  who  were  undergoing  lum- 
bar puncture  for  other  conditions  were 
studied  and  used  for  comparison. 

These  scientists  found  that  cells  from 
patients  in  an  active  stage  of  MS  con- 
tained the  highest  RNA  levels.  Cells  in  the 
progressive  and  stable  stages  contained 
less  RNA  and  cells  from  non-MS  patients 


Dr.  Noronha  places  stained  cerebrospinal  fluid  cells  from  MS  patients  into 

cytofluorograf  machine  to  be  analyzed  by  the  flow  cytometric  technique.  NIH  PHOTO  #1653 
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Drs.  Barry  G.  W.  Arnason  (left),  Avertano  B.  C.  Noronha,  and  David  P.  Richmond  (right) 
at  the  University  of  Chicago,  Department  of  Neurology,  study  the  cell-cycle  phase  of 
lymphocytes  from  cerebrospinal  fluid  with  the  sophisticated  technological  equipment 
available  at  the  Brain  Research  Institute.  NIH  PHOTO  #1654 


Kathy  Astroth  at  the  University  of 
Chicago,  Department  of  Neurology, 
points  to  the  laser  beam  in  the  cyto- 
fluorograf  machine  modified  with  an 
argon-ion  laser.  Cells  to  be  analyzed  pass 
through  the  laser  beam  glow  green  for 
DNA  content  and  red  for  RNA  content. 

NIH  PHOTO  #1655 

contained  the  least  amounts.  The  data 
suggest  that  there  is  a population  of  lym- 
phocytes in  the  spinal  fluid  of  MS  patients 
that  proliferates,  probably,  in  response  to 
some  antigen.  Noronha  says,  “What  is 
most  interesting  is  that  during  acute  at- 
tacks of  MS,  these  lymphocytes  move 
right  through  the  cell-cycle.  During  an 
acute  attack,  there  is  a greater  turn-on.” 

Previous  studies  have  demonstrated 
that  in  active  MS  patients,  the  suppressor 
cells,  a type  of  white  blood  cell,  are  low  in 
the  peripheral  blood.  However,  since  the 
MS  disease  process  is  in  the  central  ner- 
vous system,  the  brain  and  spinal  cord,  it 
is  more  important  to  know  what  is  going 
on  in  the  CSF,  which  bathes  them. 

The  flow  cytometry  study  adds  to  evi- 
dence that  the  body’s  own  so-called  im- 
mune mechanism,  which  acts  through 


white  blood  cells,  is  involved  in  MS. 
“Whatever  the  mechanism  of  lesion  for- 
mation may  be,  it  appears  established 
that  immune  responses  occur  in  the  cen- 
tral nervous  system  in  MS,”  says  Noronha. 

According  to  Noronha  there  have  been 
reports  of  increased  numbers  of  lympho- 
cytes in  CSF  in  MS  patients,  but  previous 
methods  were  painstaking  and  required 
that  the  cells  be  cultured.  “The  beauty  of 
this  method  (flow  cytometry)  is  that  it 
doesn’t  require  too  many  cells  and  you 
can  do  it  with  a minimum  of  time,”  says 
Noronha.  “You  can  do  it  right  away  after 
you  take  the  living  cells  out  of  the  patient. 
In  CSF,  the  number  of  cells  is  very  few, 
normally,  and  it  is  difficult  using  other 
methods  to  make  accurate  measure- 
ments.” 

This  study  was  supported  in  part  by  a 
grant  from  the  National  Institute  of  Neuro- 
logical and  Communicative  Disorders  and 
Stroke,  and  was  reported  in  the  Septem- 
ber 25,  1980  issue  of  The  New  England 
Journal  of  Medicine.  H 


Hot  Flashes  Are  Not 
“Just  in  the  Mind” 
—They’re  in  the  Brain 


By  Jerry  Gordon 


Research  supported  by  NIH’s  Division 
of  Research  Resources,  indicates  that  hot 
flashes  experienced  by  postmenopausal 
women  are  caused  by  biochemical  events 
in  the  brain. 

Gynecologists  Howard  L.  Judd  and 
David  R.  Meldrum  of  the  UCLA  School  of 
Medicine  say  that  the  brain  suddenly 
shifts  the  body’s  temperature  during  these 
episodes.  The  sudden  warmth  of  a hot 
flash  is  the  brain’s  first  perception  of  this 
shift,  and  the  subsequent  symptoms  of 
perspiration  and  flushing  are  automatic 
cooling  mechanisms. 

The  advent  of  estrogen  therapy  in  the 
1930’s  and  1940’s  solved  these  discom- 
forting problems  for  many  postmeno- 
pausal women,  but  it  was  later  found  that 
estrogen  therapy  increased  the  risks  of 
breast  and  uterine  cancer.  Currently,  re- 
searchers are  looking  for  alternate  treat- 
ments which  might  avoid  these  risks. 

Changes  in  blood  hormone  levels  c 
ing  hot  flashes  seem  to  originate  in  the 
hypothalamus,  the  area  of  the  brain  which 
controls  the  production  of  certain  hor- 
mones by  the  pituitary  and  controls  many 
basic  drives,  such  as  appetite,  sexuality 
and  responses  to  temperature. 

The  UCLA  researchers  at  the  General 
Clinical  Research  Center  found  that  94 
percent  of  hot  flashes  are  associated  with 
sudden  releases  of  luteinizing  hormone 
(LH)  from  the  anterior  pituitary  lobe  of  the 
gland  into  the  blood.  This  suggests  that 
LH  or,  more  likely,  the  factors  that  cause 
LH  release  may  be  related  to,  or  may 
directly  trigger  a hot  flash. 

The  UCLA  researchers  studied  five 
postmenopausal  women  who  suffer  from 
frequent  hot  flashes.  Using  a thermistor 
applied  to  the  finger,  they  recorded  the 
skin  temperature  as  an  index  of  flushing 
and  measured  body  perspiration  using  the 
galvanic  skin  response.  The  disturbances 
occurred  throughout  the  day  and  night, 
without  any  evident  circadian  rhythm. 
Flushing  and  perspiration  were  surprising- 
ly uniform.  For  example,  one  woman  notic- 
ed within  45  seconds  that  she  was  experi- 
encing a hot  flash  and  at  the  same  time 
her  skin  conductance  rose  sharply.  Forty- 
five  seconds  later,  the  temperature  of  her 
finger  began  rising  and  attained  t 
average  increase  of  4°C  within  nr. 
minutes. 

These  studies  suggest  that  a central 
thermoregulatory  adjustment  is  made  in 
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the  brain.  Events  such  as  the  increased 
conductance  of  the  skin  and  elevation  of 
temperature  in  the  finger  are  controlled  by 
^urotransmitters  (SNS),  such  as  acetylo- 
^jline  and  norepinephrine,  of  the  sympa- 
thetic nervous  system. 

Additional  tests  monitored  temperature 
on  the  tympanic  membrane  of  the  ear,  the 
best  noninvasive  technique  for  measuring 
the  temperature  of  blood  flowing  through 
the  hypothalamus  or  the  core  tempera- 
ture. Researchers  found  that  the  core 
temperature  starts  falling  about  4 minutes 
after  a hot  flash  and  reaches  the  lowest 
point  (0.2)°  in  about  18  minutes. 

Investigators  believe  that  changes  in 
core  temperature  reflect  the  brain’s  action 
to  regulate  body  temperature.  The 
hypothalamus  monitors  the  core  tempera- 
ture and  compares  it  to  a temperature  set 
in  the  hypothalamus.  This  set  point,  the 
core  temperature  and  prevailing  tempera- 
ture all  interact  together  and  regulate  the 
body’s  temperature. 

To  explain  the  mechanism  of  a hot 
flash,  Dr.  Judd  reasons  that  the  hot  flash 
could  result  from  a sudden  drop  in  the  set 
point,  which  can  be  changed  by  a variety 
of  agents. 

One  agent  is  a pyrogen,  an  agent  that 
causes  fever.  The  set  point  suddenly  rises, 
and  the  hypothalamus  recognizes  that  its 
normal  core  temperature  is  too  low,  and 
the  patient  feels  cold.  If  the  set  point  is 
^ddenly  lowered,  the  core  temperature  is 
B high,  and  the  person  feels  hot,  then  a 
not  flash  occurs. 

A woman  experiencing  a hot  flash  may 
try  to  cool  off  by  fanning  herself,  thinking 
cool  thoughts,  or  by  relaxing.  The  brain  at 
the  same  time,  also  acts  via  the  sym- 
pathetic nervous  system  to  bring  the 
body’s  temperature  down  to  the  set  point. 

In  an  attempt  to  explain  how  the  drop  in 
the  set  point  is  triggered,  Dr.  Judd  specu- 
lates that  it  might  result  from  an  abnor- 
mally large  release  of  luteinizing  hormone 
releasing  hormone  (LHRH)  or  from  a sud- 
den release  of  an  agent  (like  the  pyrogen) 
which  causes  the  release  of  LHRH. 

Some  of  the  LHRH  neurons  are  located 
close  to  the  temperature  regulating 
nucleus  in  the  hypothalamus,  and  re- 
searchers propose  that  an  abnormally 
large  release  of  LHRH  or  factors  responsi- 
ble for  their  release,  may  spread  to  the 
temperature-regulating  nucleus,  causing  a 
sudden  drop  in  set  point.  However,  on  the 
other  hand,  the  sudden  release  of  a neuro- 
transmitter which  influences  both  LHRH 
and  the  temperature  set  point  might 
simultaneously  cause  both  the  large 
release  of  LHRH  and  a drop  in  the  set 
point,  according  to  Dr.  Judd. 

There  are  approximately  30  million  post- 
menopausal women  in  the  United  States, 
Bny  suffering  from  hot  flashes.  Besides 
M € discomfort  of  these  episodes,  hot 
flashes  may  sometimes  lead  to  chronic 
sleep  disturbances.  UCLA  physicians  are 
currently  testing  agents  which  are  less 
risky  than  estrogen  therapy.  Compounds 


called  alpha-adrenergic  antagonists  that 
inhibit  neurotransmitters  or  norepine- 
phrine activity  in  the  brain  have  been 
shown  to  successfully  block  the  release  of 
LH  in  primates.  Presumably,  they  an- 
tagonize the  stimulation  of  LHRH  release. 
Progestins  also  suppress  LH  by  acting  on 
the  hypothalamus  and  may  provide  a safer 
alternative  to  estrogen  for  some  women. 
Researchers  are  now  conducting  clinical 
trials  on  these  drugs  to  determine  if  they 
prevent  hot  flashes. 


“Once  a cesarean,  always  a cesarean,” 
is  a practice  no  longer  irrefutable,  accord- 
ing to  a panel  of  experts  at  a recent  Con- 
sensus Development  Conference  on  Ce- 
sarean Childbirth  held  at  the  National  In- 
stitutes of  Health,  September  22-24.  The 
panel  arrived  at  this  consensus  after  con- 
sidering three  days  of  evidence  on  the 
medical,  psychological,  economic,  ethi- 
cal, and  legal  factors  involved  in  the  re- 
cent rise  in  cesarean  deliveries. 

During  the  past  decade,  the  cesarean 
birth  rate  has  tripled,  from  five  percent  of 
all  deliveries  to  15  percent.  Many  physi- 
cians believe  that  during  complicated 
labors,  cesarean  births  improve  the  out- 
come for  both  mothers  and  babies.  How- 
ever, concern  about  the  frequency  of  this 
procedure  has  led  to  a reconsideration  of 
when  cesarean  births  are  necessary. 

The  consensus  statement  reflects  the 
judgment  that  this  trend  of  rising 
cesarean  rates  may  be  stopped  or  re- 
versed, without  impeding  progress  toward 
reducing  maternal  and  infant  mortality 
and  morbidity. 

A large  proportion  of  the  rising  cesar- 
ean rate  is  attributable  to  repeat  cesarean 
births.  Most  women  who  deliver  the  first 
time  by  cesarean  birth  undergo  the  proce- 
dure in  subsequent  deliveries.  The  reason 
for  repeat  cesareans  has  been  the  fear 
that  the  scar  layers  from  the  previous  inci- 
sion would  separate  and  the  uterus  rup- 
ture during  normal  labor. 

The  panel  recommended  that  this 
policy  of  repeat  cesareans  be  revised  be- 
cause more  than  90  percent  of  all  women 
who  have  a cesarean  birth  now  have  a low 
horizontal  incision— also  called  a low 
transverse  incision— which  is  not  as  sus- 
ceptible to  rupture  as  the  classical  vertical 
scar. 


This  research  was  supported  by  the  Uni- 
versity of  California  at  Los  Angeles  and 
the  Generaf-'Clinical  Research  Centers 
Program  of  the  Division  of  Research 
Resources,  NIH.  For  further  information, 
write  to  Dr.  Howard  L.  Judd,  Center  for 
Health  Sciences,  School  of  Medicine, 
Room  22-177,  University  of  California,  Los 
Angeles,  California  90024.  B 


The  panel  issued  guidelines  under 
which  a woman  with  a low  transverse  scar 
can  attempt  labor.  If  a woman  can  get  to  a 
hospital  equipped  to  handle  an  emer- 
gency cesarean  birth  within  fifteen 
minutes  or  less,  if  adequate  anesthesia 
services  are  available,  if  adequate  nursing 
and  obstetrical  staff  are  present  in  the  op- 
erating room,  and  if  adequate  blood  for 
transfusions  is  available,  then  it  may  be 
safe  to  attempt  a vaginal  delivery. 

The  panel  also  examined  the  need  for 
cesarean  births  in  deliveries  complicated 
by  dystocia.  Dystocia,  a catch-all  category 
for  abnormal  labor  due  to  inadequate 
progress  in  labor  or  to  problems  caused 
by  the  size  and  position  of  the  fetus,  ac- 
counts for  30  percent  of  all  cesarean 
births. 

When  a woman  is  not  progressing  nor- 
mally in  labor,  the  panel  suggested  that 
other  means  may  be  employed  to  stimu- 
late labor  before  resorting  to  a cesarean 
birth.  These  methods  include  rest,  walk- 
ing, sedation  or  starting  an  IV  for  hydra- 
tion. In  some  cases,  the  use  of  oxy- 
tocin—a drug  which  stimulates  uterine 
contractions— may  have  favorable  re- 
sults. 

Malpresentations  of  the  fetus,  in  which 
the  fetus  is  not  turned  in  the  normal  head- 
first position,  requires  analysis  on  an  indi- 
vidual basis  to  determine  the  best  out- 
come for  mother  and  infant,  said  the 
panei. 

The  size  of  the  infant  also  plays  an  im- 
portant role  in  determining  the  safest 
method  of  delivery.  While  unusually  small 
or' large  babies  require  special  care,  it  is 
possible  that  cesarean  births  can  be  re 
duced  for  babies  of  normal  weight.  The 
panel  concluded  that  peer  review  within 
hospitals  may  help  in  setting  up  guide- 
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lines  for  handling  dystocia  cases. 

Breech  presentations  also  pose  prob- 
lems in  determining  the  proper  type  of 
delivery.  Between  1970  and  1978  the  rate 
of  breech  infants  delivered  through  cesar- 
ean births  increased  from  11  percent  to  60 
percent.  Although  traditionally,  obstetri- 
cians delivered  breech  babies  vaginally,  in 
recent  years  cesarean  births  have  been 
the  preferred  method.  The  panel  recom- 
mended that  if  the  fetus  weighs  less  than 
8 pounds,  if  the  mother’s  pelvis  is  large 
enough,  and  if  the  physician  experienced 
in  handling  breech  delivery  is  in  attend- 
ance, vaginal  delivery  may  be  an  appropri- 
ate choice. 

Diagnoses  of  fetal  distress  due  to  the 
increased  use  of  fetal  monitoring  have 
also  increased  the  number  of  cesarean 
births.  In  the  event  of  fetal  distress,  as- 
sessment of  possible  trauma  to  the  fetus 
must  be  made  in  choosing  the  delivery 
route. 

Other  recommendations  of  the  panel  in- 
clude liberalizing  hospital  policies  to  in- 
clude the  father  or  partner  to  attend  the 
cesarean  birth,  to  avoid  the  unnecessary 
separation  of  healthy  newborns  from  their 
parents  after  a cesarean  birth,  to  allow 
women  to  decide  on  regional  rather  than 
general  anesthesia  and  to  improve 
methods  of  assessing  fetal  maturity. 

The  panel  urged  obstetricians  to  obtain 
the  informed  consent  of  parents  before 
performing  a cesarean  delivery,  especially 
in  non-life-threatening  instances.  Further 
research,  and  more  data  on  morbidity  and 
mortality  rates  concerning  mothers  and 
infants,  are  needed  on  this  controversial 
subject  so  that  doctors  and  parents  can 
make  appropriate  choices  in  choosing  the 
safest  delivery. 

The  NIH  Consensus  Development  Con- 
ference was  sponsored  by  the  National  In- 
stitute of  Child  Health  and  Human  Devel- 
opment, in  conjunction  with  the  National 
Center  for  Health  Care  Technology,  and 
with  the  assistance  of  the  Office  for 
Medical  Applications  of  Research.  ■ 


Environmental  Toxins 
Adversely  Affect  Intestines 
of  Lab  Animals 


By  Susan  Gerhold 


Newspapers  fill  their  pages  with  stories 
of  another  oil  spill,  a chemical  disaster,  a 
fatal  food  poisoning,  or  another  ecological 
calamity.  Our  air  is  often  full  of  pollutants 
such  as  dust,  fumes,  dirt,  or  chemicals. 
And  sometimes  we  are  just  innocent  vic- 
tims of  chemical  and  environmental  ex- 
posure, such  as  the  toxic  spill  in  Seveso, 
Italy,  or  the  PCB  exposure  in  Yusho, 
Japan. 

Environmental  disasters  have  unfor- 
tunately became  a serious  and  sometimes 
frequent  occurrence  in  our  lives.  So  it  was 
appropriate  for  the  NIH  Nutrition  Coor- 
dinating Committee  (NCC)  meeting  to 
have  Dr.  Carol  Schiller,  a leading  toxicolo- 
gist, talk  about  environmental  toxins  and 
their  effects  on  laboratory  animals.  The 
committee  meets  once  a month  to  dis- 
cuss research  on  nutrition  and  reviews 
studies  on  such  subjects  as  infant  feed- 
ing, the  relationship  between  diet  and 
cancer,  diet  and  cardiovascular  disease, 
levels  of  obesity,  and  the  role  of  nutrition 
in  aging. 

Dr.  Schiller  is  in  charge  of  the  Gastroin- 
testinal Function  and  Toxicology  Work 
Group  (GIFT),  a part  of  the  Laboratory  of 
Organ  Function  and  Toxicology,  within 
the  National  Institute  of  Environmental 
Health  Sciences  (NIEHS).  Dr.  Schiller 
presented  her  recent  findings  on  chemical 
exposure  by  focusing  on  toxic  effects  in 
the  intestines  of  test  animals. 

The  intestine  is  an  important  organ  for 
digesting  and  absorbing  nutrients.  Some 
of  the  intestines’  major  functions  are  to 
act  as  a transfer  agent  in  allowing  certain 
nutrients  to  be  absorbed  into  the  blood 
and  to  promote  the  passage  of  non- 
absorbed  wastes  out  of  the  body. 

The  GIFT  researchers  decided  to  look 
more  closely  at  both  overt  and  subtle  toxic 
effects,  especially  those  that  result  from 
environmental  contamination  or  from  ex- 
posure on  the  job.  A brief  description  of 
various  toxins  that  the  GIFT  researchers 
studied  recently  are  explained  here. 

In  one  study,  1,2  dimethylhydrazine 
(DMH),  a synthetic  chemical  similar  to  a 
component  of  jet  fuel,  was  found  to  cause 
colon  cancer,  after  a single  dose,  in  80  per- 
cent of  the  exposed  animals.  Since  colon 
cancer  is  found  in  older  adults,  the  re- 
searchers waited  nearly  two  years  after 
exposure  to  study  the  effects  on  these 


test  animals,  making  them  more  com- 
parable to  elderly  adults. 

In  another  DMH  study,  pregnant  rats 
were  given  a single  dose  of  the  ap<'~*, 
which  was  later  found  to  change  enz 
activity  in  their  intestines.  Previous 
reports  had  cited  evidence  that  tumors 
developed  in  the  brain  and  jejunum  (a  part 
of  the  intestine)  of  the  offspring  after 
prenatal  exposure  to  the  chemical. 

The  effects  of  2, 3, 7, 8 tetrachlorodi- 
benzo-p-dioxin  (TCDD),  a by-product  of  the 
herbicide  in  Agent  Orange  (used  as  a de- 
foliant in  Vietnam,  exposing  many  Ameri- 
can soldiers  as  they  walked  through  the 
brush),  were  also  observed.  A special 
strain  of  adult  female  rats  was  exposed  to 
TCDD  at  10  weeks  of  age.  One  group  was 
given  TCDD  in  corn  oil  after  fasting  16 
hours  and  the  control  group  was  given 
corn  oil  only.  After  feeding,  both  groups  of 
animals  were  sacrificed  and  then  exam- 
ined. 


A pregnant  rat’s  milk  is  drawn  after  being 
fed  acrylamide.  The  animal’s  milk  is 
drawn  manually  into  a calibrated 
capillary  tube  for  chemical  and  radio- 
chemical testing.  NIH  PHOTO  #1656 

Results  showed  that  in  the  exposed  ani- 
mals the  less  differentiated  intestinal 
crypt  cells  were  more  susceptible  and  sen- 
sitive to  enzyme  induction  than  the  more 
differentiated  absorptive  tip  cells.  This 
was  the  first  demonstration  that  normal 
undifferentiated,  proliferating  cells 
responded  to  chemical  exposure  such  as 
TCDD. 

Another  environmental  agent,  acryla- 
mide, a residue  sometimes  found  in 
plastic,  is  a known  poison  to  the  nervous 
system.  This  agent  was  given  to  pregnant 
rats  within  the  6th  and  17th  day  of  gesta- 
tion for  10  successive  days.  One  study 
showed  that  the  offspring  had  high  levels 
of  acrylamide  in  their  bodies,  which  they 
received  through  the  placenta.  Another 
study  showed  that  the  development  q 
zymes  in  the  intestines  of  the  treated  ~.r- 
spring  was  changed  compared  to  that  of 
the  unexposed  offspring. 

Polychlorinated  biphenyls  (PCBs)  found 
in  electrical  transformers,  were  another 
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environmental  toxin  studied  recently  by 
the  GIFT  researchers.  Pregnant  rats  were 
fed  several  biphenyls  orally  on  days  8,  11, 
13,  15  and  18  of  gestation.  The  fetal  in- 
astines  accumulated  some  of  the  PCB 
'material,  depending  on  the  structure  of 
the  chemical,  and  after  the  birth,  the 
chemical  was  cleared  from  the  intestines. 
This  observation  indicates  that  the  intes- 
tines may  be  an  important  target  for 
PCBs. 


Studies  using  exposed  laboratory  ani- 
mals allow  researchers  to  examine  the  ex- 
act effects  of  environmental  toxins  on  in- 
testinal function  as  well  as  on  other 
organs  in  the  body.  It  also  allows  scien- 
tists the  opportunity  to  detect  dysfunction 
and  improve  methods  of  treating  these 
problems  quickly  and  accurately.  ■ 


Epidemiologic  Research  Sheds  Light  on 
Causes  of  Urinary  Tract  Infections 


By  Catherine  R.  Powell 


“Acute  urethral  syndrome,  cause  un- 
known,” is  the  catch-all  diagnosis  in  about 
half  the  women  who  visit  their  physicians 
each  year  complaining  of  urinary  pain— 
dysuria— and  frequent  urination.  At  the 
University  of  Washington  School  of  Medi- 
cine, Dr.  Walter  Stamm  and  his  asso- 
ciates—partially  supported  by  the  Na- 

■tional  Institute  of  Allergy  and  Infectious 
diseases— undertook  a research  project 
to  study  the  common  variables  and  possi- 
ble causes  of  lower  urinary  tract  infec- 
tions in  the  more  than  2 million  women 
who  suffer  from  this  disorder. 

After  eliminating  those  patients  with 
urethral  distress  associated  with  identifi- 
able causes  such  as  vaginitis,  gonococcal 
or  herpes  infections,  Stamm’s  team  evalu- 
ated the  epidemiological  and  clinical  as- 
pects of  94  patients  complaining  of 
dysuria  and  frequent  urination.  Also  in- 
cluded in  the  study  were  the  characteris- 
tics of  66  normal  women. 

Of  the  94  afflicted  women,  35  appeared 
to  be  suffering  from  bacterial  bladder  in- 
fections, called  cystitis.  This  condition  is 
readily  identified  by  significant  counts  of 
the  normally  culprit  bacteria,  and  the  pre- 
sence of  leukocytes,  or  white  cells,  in  the 
urine,  known  as  pyuria. 

The  other  59  patients  exhibited  less 
than  the  traditionally  significant  levels  of 
urinary  bacteria  and  would  normally  be 
categorized  under  the  label  of  urethral 
syndrome.  Stamm’s  researchers  found 
that  the  two  most  common  infectious 
agents  in  these  patients  were  Escherichia 
coli  and  Chlamydia  trachomatis.  Neither 
of  these  microbes  had  been  previously  es- 
tablished as  associated  with  this  type  of 

•Iment,  although  E.  Coli  has  been  under 
ispicion. 

By  characterizing  epidemiological  and 
clinical  profiles  of  the  patient’s  symptoms 
and  history,  the  Seattle  team  developed 
diagnostic  clues  to  aid  the  clinician  in 


identifying  the  invading  organism  in  such 
urethral  syndrome  cases. 

For  instance,  the  study  demonstrated 
that  C.  trachomatis  may  be  a causative 
agent,  as  it  is  in  nongonococcal  urethritis 
in  males.  Indeed,  the  researchers  suspect 
that  C.  trachomatis  may  be  sexually  trans- 
mitted, since  the  patients  with  this  form  of 
infection  more  often  reported  a new  sex 
partner  in  the  month  before  symptoms  ap- 
peared. Many  of  these  women  used  oral 
contraceptives  more  frequently  than  the 
normal  population  and  less  frequently  had 
a history  of  urinary  tract  infection  in  the 
previous  two  years,  than  did  the  other  ure- 
thral syndrome  patients.  The  chlamydial 
infections  also  differed  in  the  more  sud- 
den onset  and  the  longer  duration  of 
symptoms,  as  well  as  the  relative  degrees 
of  pyuria  and  hematuria  (blood  in  the 
urine). 

The  implication  of  E.  coli  as  a cause  of 
urethral  syndrome  led  the  researchers  to 
re-examine  the  traditional  criteria  for  “sig- 
nificant bacteruria”  (number  of  microor- 
ganisms in  the  urine).  Clinicians  currently 
consider  a bacterial  count  greater  than  105 
microbes  per  milliliter  to  be  indicative  of 
cystitis.  The  Seattle  team  found  that  a 
lesser  concentration  (even  10  to  103  bac- 
teria per  milliliter),  especially  coupled  with 
signs  of  pyuria,  may  be  a sufficient  indi- 
cator of  serious  infection.  (In  fact,  it  has 
been  recommended  by  a reviewer  of  this 
study  that  the  problem  be  renamed  the 
pyuria-dysuria  syndrome.) 

Stamm  and  his  team  suggest  that  the 
varying  bacterial  counts  may  be  explained 
by  several  circumstances.  These  factors 
include  urinary  dilution  due  to  forced 
fluids  and  rapid  urine  flow,  early  or  late 
stage  of  infection,  high  urinary  pH,  or  a 
balance  in  the  battle  between  the  invading 
pathogen  and  host-defense  mechanisms. 

The  Seattle  report  concluded  that 
women  with  definite  lower  urinary  tract  in- 


fections could  usually  be  divided  into  four 
groups:  those  with  greater  than  105  bac- 
terial counts  (considered  cystitis),  those 
with  less  than  105  bacterial  counts,  those 
with  chlamydial  infections  and  the  one 
group  with  still  no  identified  cause. 

The  three  groups  with  known  bacterial 
infections  should  respond  to  general  anti- 
microbial therapy,  such  as  tetracycline  or 
sulfonamide  treatment.  More  than  speci- 
fic treatments,  Stamm’s  study  empha- 
sized the  diagnostic  importance  of  urinal- 
ysis to  determine  levels  of  pyuria,  as  well 
as  urine  cultures  to  target  the  specific 
bacterial  pathogens  to  be  counteracted. 

A report  of  the  study’s  results  appeared 
in  the  August  21,  1980,  issue  of  the  New 
England  Journal  of  Medicine.  ■ 


Anaerobic  Bacteria 
Appear  to  Cause 
Many  Cases  of 
Non-Specific  Vaginitis 


By  Jody  Dove 


Researchers  believe  they  have  discov- 
ered the  cause  of  non-specific  vaginitis, 
one  of  the  common  genital  infections  af- 
flicting thousands  of  women  each  year. 
Anaerobic  bacteria  (bacteria  that  survive 
without  oxygen)  and  another  species  of 
bacteria  known  as  Gardnerella  vaginalis 
(G.  vaginalis)  are  the  causes  of  the  dis- 
ease, according  to  researchers  from  the 
University  of  Washington,  the  U.S.  Public 
Health  Service  Hospital  in  Seattle,  and  the 
Seattle-King  County  Department  of 
Health. 

G.  vaginalis  has  been  linked  to  non- 
specific vaginitis  in  the  past.  But  the  find- 
ing of  anaerobic  bacteria  in  the  vaginal 
fluid  of  women  with  non-specific  vaginitis 
represents  an  important  discovery  about 
this  mysterious  disease. 

The  scientists  were  able  to  pinpoint  the 
presence  of  anaerobic  bacteria  and  G. 
vaginalis  through  a study  they  conducted 
on  97  students  who  were  being  treated  for 
vaginitis  at  the  University  of  Washington 
Student  Health  Center  Women’s  Clinic, 
and  31  women  who  referred  to  either  that 
clinic  or  to  the  Haborview  Medical  Center 
Vaginitis  Clinic.  After  examination  of  the 
patients’  vaginal  fluid,  the  researchers 
confirmed  the  presence  of  non-specific 
vaginitis  in  53  of  the  women,  and  the  re- 
mainder served  as  controls. 

Two  methods  were  used  to  test  the 
womens’  vaginal  fluid— gas— liquid  chro- 
matography, and  quantitative  anaerobic 
cultures.  Gas-liquid  chromatography  dis- 
plays patterns  of  volatile  and  nonvolatile 


9 


organic  acids  contained  in  liquid.  These 
chromatographic  patterns  revealed  dif- 
ferences in  the  chemical  make-up  of  the 
vaginal  fluid  of  the  normal  women  and  the 
women  with  non-specific  vaginitis. 

In  normal  vaginal  fluid,  lactate  is  the 
main  acid  and  the  main  organisms  are 
lactate-producers.  But  in  the  fluid  from 
women  with  non-specific  vaginitis,  the 
amount  of  lactate  was  decreased,  and 
high  levels  of  succinate,  acetate  and  buty- 
rate and  succinate-producing  organisms 
were  found.  This  high  ratio  of  succinate  to 
lactate  is  a useful  indicator  in  diagnosing 
this  condition.  Furthermore,  the  re- 
searchers detected  in  this  fluid  an  in- 
creased amount  of  acetate,  a fatty  acid, 
which  is  produced  by  G.  vaginalis. 

The  presence  of  anaerobic  bacteria  was 
borne  out  when  the  researchers  treated 
the  women  who  had  non-specific  vaginitis 
with  metronidazole,  a drug  known  to  be  ef- 
fective against  anaerobic  bacteria,  al- 
though it  is  not  as  beneficial  in  treating  G. 
vaginalis. 

Samples  of  vaginal  fluid  from  the 
women  with  non-specific  vaginitis  were 
tested  on  the  first  day  of  treatment,  and 
then,  after  7,  21,  and  42  days  to  determine 
the  effectiveness  of  the  metronidazole.  Im- 
provement in  these  women  after  metroni- 
dazole therapy  correlated  with  the  elimina- 
tion of  the  anaerobic  bacteria  from  their 
vaginal  fluid. 

It  is  still  unclear,  however,  how 
anaerobes  and  G.  vaginalis  cause  non- 
specific vaginitis.  While  it  is  now  known 
that  certain  anaerobes  act  with  G. 
vaginalis  in  causing  non-specific  vaginitis, 
the  researchers  are  unsure  whether  one 
bacteria  colonizes  first,  or  whether  one 
organism  simultaneously  stimulates  the 
growth  of  the  other. 

It  is  also  unknown  which  women  are 
more  likely  to  contract  non-specific  vagi- 
nitis. Sexual  transmission  could  be  a 
cause,  as  well  as  different  methods  of 
contraception.  In  addition,  changes  in  the 
microbes  found  in  vaginal  fluid  due  to  the 
estrous  (ovarian  hormonal  activity)  cycle 
or  the  menstrual  cycle  could  be  responsi- 
ble. 

Before  a definitive  answer  can  be  at- 
tained, further  studies  of  the  epidemi- 
ology, microbiology,  and  biochemistry  of 
non-specific  vaginitis  are  needed. 

This  study  was  funded  in  part  by  the  Na- 
tional Institute  of  Allergy  and  Infectious 
Diseases,  National  Institutes  of  Health.  H 


Three  Former  NIH 
Researchers  Win  Nobel  Prize 

( . 


By  Christine  Krutzsch 


The  recent  Nobel  Prize  in  Physiology  or 
Medicine  recognizes  three  eminent  im- 
munologists; George  Snell,  Jean  Dausset 
and  Baruj  Benacerraf.  All  three  have  had 
associations  with  NIH’s  National  Institute 
of  Allergy  and  Infectious  Diseases  (NIAID) 
in  the  form  of  research  grants  or  con- 
tracts, and  all  have  made  important  con- 
tributions to  NIAID’s  immunology  pro- 
gram. 

Dr.  Benacerraf  was  Chief  of  the  NIAID 
Laboratory  of  Immunology  during  the 
years  1968  through  1970.  He  received  the 
Nobel  Prize  for  his  pioneering  work  on  im- 
mune response  genes,  a series  of  studies 
done  in  the  1960’s  and  early  1970’s.  These 
studies  led  to  further  work  by  Dr.  Bena- 
cerraf and  others  that  helped  to  clarify  the 
role  of  immune  response  and  related 
genes  in  several  areas  of  immunobiology 
and  medicine.  The  inbred  guinea  pig  col- 
ony of  NIH  was  an  important  element  in 
some  of  the  research. 

Part  of  the  prize  winning  work  was  done 
at  the  NIH  and  part  at  New  York  Univer- 
sity. Two  NIAID  intramural  scientists,  Drs. 
Ira  Green  and  William  Paul,  who  worked 
with  Dr.  Benacerraf  in  both  institutions, 
collaborated  closely  in  several  of  the  key 
papers.  Dr.  Paul  succeeded  Dr.  Benacerraf 
as  Chief  of  the  Laboratory  of  Immunology. 

Before  coming  to  NIH,  Dr.  Benacerraf 
held  a professorship  in  pathology  at  New 
York  University.  For  10  of  his  12  years  at 
NYU,  he  received  two  research  grants 
from  the  NIAID,  one  of  which  directly  sup- 
ported his  early  work  on  immune  response 
genes. 

In  1970,  Dr.  Benacerraf  became  Chair- 
man of  the  Pathology  Department  at  Har- 
vard Medical  School.  During  1970-1977,  he 
was  awarded  an  NIAID  research  grant  for 
studies  in  immunological  responsiveness 
and  an  NIAID  training  grant  in  immunol- 
ogy and  immunopathology.  Since  1978, 
Dr.  Benacerraf  has  had  an  NIAID  program 
project  grant  in  lymphocyte  biology. 

Dr.  George  Snell  spent  the  majority  of 
his  research  career,  from  1935  until  his 
retirement  in  1969,  at  the  Jackson  Labora- 
tory in  Bar  Harbor,  Maine.  During  the 
1940’s  and  1950’s  he  described  the  histo- 
compatibility genetics  of  the  mouse,  the 
so-called  “H-2”  antigen  system,  for  which 
he  won  the  Nobel  Prize. 

The  mouse  antigens  were  the  first 
known  transplantation  antigens  — 
markers  that  confer  a biologic  uniqueness 
on  the  tissue  cells  of  each  individual  and 
distinguish  self  from  non-self.  The  histo- 


Dr. Baruj  Benacerraf,  chairman  of  the 
Pathology  Department  of  the  Harvard 
Medical  School  shared  the  1980  Nobel 
Prize  in  Medicine  with  Dr.  George  Snell,  a '« 
staff  scientist  at  the  Jackson  Laboratory  1 
in  Bar  Harbor,  Me.,  and  Dr.  Jean  Dausset, 
the  head  of  the  Department  of  Immunology 
at  the  University  of  Paris.  NIH  PHOTO  #1657 

compatibility  (tissue  compatibility)  anti- 
gens stimulate  graft  rejection  in  animals 
who  receive  skin  or  organ  transplants 
from  genetically  dissimilar  donors. 

Dr.  Snell  was  also  instrumental  in 
establishing  many  lines  of  inbred  mice 
that  have  precisely  defined  H-2  genes,  and 
the  Jackson  Laboratory  has  been  a source 
of  animals  and  typing  sera  that  has  served 
the  immunology  research  community  for 
many  years. 

Dr.  Snell,  in  a contract  extending  from 
1965  to  1973,  was  one  of  the  first  contribu- 
tors to  the  NIAID  Serum  Bank  that  was 
established  in  1965.  This  Bank  provides 
standard  reagents  for  tissue  typing  for 
both  basic  research  and  clinical  purposes 
It  has  been  a valuable  resource  to  kidney 
transplant  teams. 

Jean  Dausset,  a French  physician,  was 
honored  for  his  discovery  of  the  first 
human  major  histocompatibility  antigens 
in  the  1950’s  and  for  his  work  demonstrat- 
ing their  role  in  transplantation. 

The  importance  of  his  work  was  recog- 
nized early,  and  he  successfully  compete'd 
for  NIH  support  in  1961,  receiving  ; 
NIAID  research  grant  that  has  continue^.  ' 
to  the  present  day.  Also,  Dr.  Dausset  had  a 
3-year  contract  (1965-68)  to  provide  human 
tissue  typing  reagents  to  the  NIAID  Serum 
Bank.  ■ 
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Custom-Made  Glasses 
Allows  the  Severely 
[enabled  to  Communicate 


By  Susan  Gerhold 



Stephen  Hefner,  a young  quadriplegic, 
is  able  once  again  to  communicate  with 
the  outside  world  even  though  he  can  only 
move  his  eyes. 

A team  of  electrical  engineers  from  the 
Denver  Research  Institute  (DRI),  a depart- 
ment of  the  University  of  Denver,  devel- 
oped a new  ocular  control  device  to  en- 
able severely  disabled  or  nonverbal  pa- 
tients to  communicate  and  perform  daily 
activities. 

Stephen  was  hitchhiking  one  night  on  a 
dark  road  in  North  Carolina  when  a 
drunken  driver  accidently  hit  him,  severing 
his  spinal  cord  and  leaving  him  complete- 
ly paralyzed.  Unable  to  move,  speak,  or 
even  breathe  without  assistance, 
Stephen’s  only  communication  with  his 
family  was  through  eye  movement.  His 
fattier  developed  a primitive  system  for 
f|»en  to  blink  his  eyes  for  certain  re- 
s^ises.  This  limited  link  to  communica- 
tion would  later  help  Stephen  to  work  with 
DRI  researchers  in  developing  a more  ad- 
vanced communications  system. 

With  a grant  from  the  National  Institute 
of  Arthritis,  Metabolism  and  Digestive 
Diseases  (NIAMDD),  DRI  researchers 
George  Rinard  and  Owen  Barns,  built  a 
special  pair  of  glasses,  complete  with 
computer  hook-up,  a transmitter  and  a re- 
ceiver built  right  into  the  frames.  A system 
was  designed  using  the  positions  within  a 
3x3  grid  of  squares  on  a screen.  By  select- 
ing a predetermined  sequence  of  squares 
on  the  grid,  a variety  of  phrases  and  the  al- 
phabet can  be  uniquely  determined.  Cur- 
rently, 32  letters  and  phrases  are  coded  in- 
to the  system.  The  grid  is  built  several  in- 
ches in  front  of  the  glasses  frames  so 
Stephen  can  see  it  clearly.  Also  located  on 
his  glasses  frames  are  a small  infrared 
light  source  and  a sensing  unit. 

Stephen  moves  his  eye  to  one  of  the 
nine  grids  where  the  letter  is  located,  then 
back  to  the  center  grid,  and  then  to  the  ex- 
act location  of  the  letter  he  wants  to  spell. 
His  eye  movements  are  monitored  by  the 
infrared  light  which  strikes  his  cornea  and 
is  then  recorded  by  the  sensing  unit  and 
fed  into  the  computer.  Finally  the  letter  is 
dj^ded  and  printed  out  and  the  process 
b' Vis  again. 

Rinard  and  Owens  decided  that 
Stephen  needed  more  than  just  a print-out 
of  his  spelled  words,  he  needed  a voice,  or 
auditory  feedback.  So  a “Speak  and  Spell” 


children’s  game  designed  by  Texas  Instru- 
ments was  added  to  the  program.  Stephen 
continues  to  spell  out  the  letters  with  his 
eyes  and  each  movement  is  decoded  by 
the  computer.  However,  the  letters  are 
now  fed  into  the  “Speak  and  Spell”  where 
they  are  registered  letter  by  letter,  and 
then  played  back  as  an  entire  word. 

Currently,  Stephen  has  returned  to  his 
home  in  North  Carolina,  and  continues  to 


work  with  the  DRI  researchers  in  perfect- 
ing this  device.  According  to  Rinard,  pa- 
tients suffering  from  amyotrophic  lateral- 
sclerosis  (ALS),  cerebral  vascular  acci- 
dents, cerebral  palsy  or  strokes  are  likely 
candidates  for  an  ocular  control  device 
similar  to  Stephen’s.  ■ 


Stephen’s  eye  glasses  are  custom  made. 
The  infrared  light  source  is  placed  to  the 
left  of  the  right  eye  so  it  can  emit  the  ' 
light  as  the  cornea  moves.  The  sensing 
unit  is  placed  on  the  right  frame  to  pick- 
up the  infrared  signals.  The  grids  are 
placed  several  inches  from  Stephen’s 
eyes  for  easier  reading,  nih  photo  #1658 


5 OCULAR  CONTROL  UNIT 

2 EYEGLASSES 

3 DISPLAY  UNIT 

4 AUXILARY  ALIGNMENT  SCREEN 

5 A C.  POWER  INPUT 

6 AUXILARY  LED  READOUT 

7 CONTROL  PANEL 
0 CONNECTOR-DISPLAY  UNIT 

9 CONNECTOR-EYEGLASSES 

10  CONNECTOR -AUYILARY  LED  READOUT 

11  CONNECTOR -AUXILARY  ALIGNMENT  SCREEN 


The  computer  hook-up,  the  “Speak  and  Spell”  game,  and  the  grid  fit  comfortably  inside  a 
suitcase  for  easy  accessibility  and  travel,  nih  photo  #1659 
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Cardiac  Irregularities 
Associated  with 
Liquid-Protein  Diet 


By  Catherine  R.  Powell 


Liquid  protein  diets,  though  effective  in 
achieving  weight  loss,  sometimes  cause 
life-threatening  cardiac  irregularities  (ar- 
rhythmias), according  to  a research  team 
at  the  University  of  Rochester.  Although 
some  arrhythmias  are  benign,  such  in- 
duced abnormalities,  if  sustained,  could 
possibly  lead  to  further  heart  problems, 
even  cardiac  arrest. 

Under  a study  carried  out  in  the  Univer- 
sity of  Rochester  General  Clinical  Re- 
search Center,  a special  hospital  unit 
funded  by  the  NIH’s  Division  of  Research 
Resources,  scientists  at  Rochester  recom- 
mend emphatically  that  “protein-supple- 
mented fasts  as  currently  prescribed 
should  be  terminated  pending  further 
studies  of  the  cause  and  prevention  of 
such  cardiac  arrhythmias.” 

More  than  one-fourth  of  Americans  over 
30  years  of  age  suffer  from  obesity  greater 
than  20  percent  above  their  ideal  body 
weight.  Liquid  protein  diets  have  been  ef- 
ficient in  achieving  weight  reduction  as 
shown  in  one  study  where  405  of  519 
obese  patients  lost  as  much  as  40  pounds 
in  as  little  as  six  weeks. 

Popularized  in  the  late  70’s,  mainly  by 
the  1976  publication  of  The  Last  Chance 
Diet,  liquid  protein  diets  were  estimated  to 
have  more  than  100,000  -users,  for  one 
month  or  more,  in  1977  alone.  In  that  same 
year,  at  least  60  persons  who  were  follow- 
ing this  regimen  died  of  heart  complica- 
tions. For  all  of.  these  victims,  electrocar- 
diographs were  available  and  all  11  show- 
ed accelerated  heart  rates  (specifically 
ventricular  tachycardia)  in  abnormal  pat- 
terns. Autopsies  of  these  patients  re- 
vealed atrophy  of  the  heart  muscle  tissue 
as  is  observed  in  starvation  cases. 

The  Rochester  research  effort,  led  by 
Dr.  Rafael  Lantigua,  studied  five  women 
and  one  male,  ranging  in  age  from  21  to 
49,  who  weighed  an  average  of  65  percent 
over  ideal  body  weight.  The  researchers 
monitored  these  subjects  in  a control 
period  of  eight  days,  checking  them  for 
normal  blood  chemistry,  heart  function, 
and  general  health. 

Then,  during  the  40-day  experimental 
phase,  the  patients  received  a liquid  pro- 
tein (Pro-Fast  by  Robert  Corporation, 
chosen  for  its  widespread  usage),  in  daily 
amounts  specific  to  each  subject’s  ideal 
body  weight.  The  research  team  constant- 
ly supervised  the  subjects,  and  took  urine, 


stool,  and  blood  samples  at  regular  inter- 
vals. They  also  administered  weekly  elec- 
trocardiographs. In  addition,  a mobile  re- 
cording device  (Holter)  was  used  to  moni- 
tor heart  functions  over  a 24-hour  period 
throughout  the  experiment. 

Lantigua  and  his  associates  found  that 
three  of  the  six  subjects  showed  serious 
cardiac  arrhythmias  during  at  least  eight 
of  the  16,  24-hour  recordings  taken  during 
the  experimental  phase.  These  irregulari- 
ties did  not  appear  on  the  interval  electro- 
cardiographs. 

The  male  patient  demonstrated  mostly 
normal  heart  rhythms,  except  for  one  re- 
corded period  of  sustained  ventricular 
bigeminy  (paired  pulses)  and  an  episode 
of  paired  premature  contractions  of  the 
ventricle. 

Lantigua’s  team  terminated  another  pa- 
tient’s fast  when,  after  26  days  of  normal 
recordings,  she  experienced  an  episode  of 
ventricular  tachycardia  (heartbeat  over 
100  beats  per  minute).  Continued  monitor- 
ing after  resumed  normal  diet  revealed  no 
residual  abnormalities. 

Two  particularly  alarming  aspects  of 
the  Rochester  research  study  showed  that 
cardiac  irregularities  occurred  as  early  as 
10  days  after  beginning  the  protein-sup- 
plemented diet,  and  that  the  arrhythmias 
were  not  detected  by  repeat-interval  elec- 
trocardiographs. Routine  chemical  tests 
and  metabolic  balance  studies  also  failed 


to  identify  or  predict  those  patients  with  a 
higher  risk  of  cardiac  complications. 

Since  only  the  24-hour  monitor  revealed  I 
the  arrhythmias,  it  is  possible,  even  lively, 
that  a liquid  protein  dieter  who  is  ch;  3d  , 
routinely  as  an  outpatient,  may  have  ui  ide- 
tected  cardiac  arrhythmias. 

In  other  studies,  scientists  have  sug- 
gested that  deficiencies  of  protein,  elec- 
trolytes, trace  elements,  and  essential  fat- 
ty acids  may  cause  the  cardiac  abnormali- 
ties in  such  dieters.  Other  researchers 
have  found  in  animal  studies  that  supple- 
menting the  diet  with  minerals  and  micro- 
nutrients, has  been  beneficial.  However, 
no  human  research  has  been  conclusive 
in  this  regard.  Due  to  its  limited  size,  the 
researchers  could  not  substantiate  these 
theories. 

Lantigua  and  his  associates  did  con- 
clude most  definitely  that  the  prescription 
of  liquid  diets  should  be  suspended  until 
further  studies  have  been  performed  on  its 
casual  relationship  to  cardiac  arrhyth- 
mias. 

For  additional  information,  consult  the 
report  published  by  Lantigua,  et  al,  in  The 
New  England  Journal  of  Medicine,  25 
September  1980  Vol.  303,  No.  13,  735-8.  ■ 
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Studies  of  Hormonal  Requirements  of  Endometriosis 
Yield  Clues  to  Treatment 


By  Susan  Johnson 


Although  birth  control  pills  and  other 
compounds  that  mimic  the  action  of  pro- 
gestrone  are  the  most  commonly  pre- 
scribed treatments  for  endometriosis, 
other  therapies  may  be  more  effective,  a 
study  by  the  National  Institute  of  Child 
Health  and  Human  Development  sug- 
gests. 

Endometriosis  is  a disorder  in  which 
uterine  lining,  or  endometrium,  is  found 
growing  outside  the  uterus.  Like  normally 
located  endometrium,  the  extrauterine 
tissue  proliferates  during  the  menstrual 
cycle  and  breaks  apart  at  the  end  of  the 
cycle  if  conception  does  not  take  place. 

Unlike  normally  located  endometrium, 
however,  it  is  not  discharged  during 
menstruation.  Extrauterine  endometrial 
tissue  bleeds  into  the  abdomen,  causing 
inflammation  and  scarring. 

Endometriosis  accounts  for  10-20  per- 
cent of  all  female  infertility.  Although  the 
disease  has  been  studied  for  decades,  the 


hormonal  requirements  for  its  initiation 
and  maintenance  are  not  fully  understood. 

It  is  known  that  hormones  secreted  by 
the  ovaries  are  necessary  for  the  estab- 
lishment and/or  continued  presence  of  en- 
dometriosis, because  the  disorder  occurs 
only  after  the  onset  of  puberty  and  disap- 
pears after  menopause.  It  is  also  known 
from  previous  research,  that  estrogen  sup- 
ports the  growth  of  endometrial  tissue 
outside  the  uterus. 

In  studies  with  monkeys  whose  ovaries 
had  been  removed,  investigators  in 
NICHD's  Pregnancy  Research  Branch 
have  discovered  that  while  ovarian  hor- 
mones are  necessary  for  the  persistence 
of  endometriosis,  they  may  not  be  re- 
quired for  its  initiation.  They  have  'o 
found  that  the  ovarian  hormones,  t..iO- 
gen  and  progesterone,  alone  or  in  com- 
bination, can  support  the  growth  of  extra- 
uterine endometrial  tissue. 
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The  scientists  implanted  endometrial 
tissue  in  the  abdomens  of  the  monkeys, 
then  divided  the  animals  into  four  groups. 
-A  control  group  received  no  supplemental 
^^rmones,  a second  group  received  estro- 
gen, a third  received  progesterone  and  a 
fourth  received  both  estrogen  and  pro- 
gesterone. 

After  4 weeks,  endometriosis  was  de- 
tected in  all  groups.  By  12  weeks,  the  en- 
dometrial tissue  in  the  control  monkeys 
were  no  longer  growing.  The  tissue  in  the 
other  three  groups  remained  viable 
throughout  the  16-week  study. 

These  findings  suggest  that  birth  con- 
trol pills,  which  contain  estrogen  and  pro- 


gestin, and  other  progesterone-like  agents 
may  actually  support  endometriosis. 

The  therapeutic  value  of  birth  control 
pills  probably  lies  more  in  their  ability  to 
prevent  retrograde  menstruation  than  in 
suppression  of  ongoing  disease,  the  sci- 
entists noted.  Retrograde  menstruation, 
the  backward  flow  of  menstrual  blood 
through  the  fallopian  tubes  into  the  ab- 
domen, is  believed  to  account  for  most 
cases  of  the  disease. 

The  best  treatment  for  endometriosis 
would  be  one  that  simultaneously  sup- 
presses the  secretion  of  ovarian  hor- 
mones, thereby  shrinking  existing  endo- 
metrial tissue,  and  inhibits  retrograde 


menstruation,  concluded  the  investiga- 
tors. Reported  successes  with  danazol,  a 
drug  which  shuts  down  production  of 
ovarian  hormones  and  stops  menstrua- 
tion, are  consistent  with  their  interpreta- 
tion. 

This  study  was  reported  by  Dr.  Gere 
DiZerega,  Donald  Barber,  and  Dr.  Gary 
Hodgen  in  the  June,  1980  issue  of  Fertility 
and  Sterility.  3 
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One  woman’s  personal 
account  of  her  battle  with 
lupus  has  inspired  many  other 
victims  of  this  mysterious 
disease.  Scientists  at  NIH  are 
carrying  out  extensive  studies 
to  understand  the  causes  and 
mechanisms  behind  lupus, 
which  affects  many  more 
women  than  men. 

See  page  2. 

Barbara  Sonies,  speech 
language  pathologist  at  the 
NIH  Clinical  Center,  works 
with  patients  who  find 
themselves  with  speech  or 
swallowing  problems  after 
surgery  or  as  a result  of  their 
disease.  Using  adapted 
ultrasound  equipment,  she  can 
watch  the  patient  swallow, 
chew  and  pronounce  sounds. 
After  observing  these  tasks, 

Ms.  Sonies  can  review  instant 
photos  to  identify  the  problem 
and  plan  her  course  of  therapy. 

See  page  4. 

Researchers  at  a prominent 
Massachusetts  hospital  have 
found  that  some  obese  people 
will  stay  overweight  for  the 
rest  of  their  lives,  despite  diets 
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or  other  weight  loss  programs. 
These  people  appear  to  have 
an  enzyme  deficiency  that 
interferes  with  their  ability  to 
burn  up  calories. 

See  page  3. 

The  technique  of  fusing  cancer 
cells  with  lymphocytes  may  be 
the  basis  for  a simpler, 
cheaper  test  to  determine 
which  breast  cancers  are 
dependent  on  hormones  for 
their  growth.  Eventually,  it  may 
be  a more  practical  tool  for 
deciding  proper  therapy  for  the 
thousands  of  women  who  have 
this  disease. 

See  page  6. 

Neurofibromatosis —the 
Elephant  Man’s  Disease— has 
attracted  the  interest  not  only 
of  drama  critics,  but  of 
medical  researchers  as  well. 
The  NIH  Inter-Institute 
Genetics  Clinic  evaluates 
some  of  these  patients  in  the 
hope  of  identifying  clues  to  the 
variability  of  this  disease  and 
its  link  to  cancer. 

See  page  11. 
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Research  Gives  Hope  to 
Patients  With  Lupus 


by  Susan  Gerhold 


Henrietta  Aladjem,  signs  autographs  for 
her  book  “The  Sun  is  my  Enemy,”  which 
was  published  in  1972.  As  a “one  woman 
advocate”  Ms.  Aladjem  lectures  all  over 
the  world,  is  a member  of  the  National 
Allergy  and  Infectious  Disease  Council  at 
the  NIH,  a member  of  the  board  of 
directors  of  the  Lupus  Foundation, 
honorary  chairman  of  the  Lupus 
Erythematosus  Foundation  of 
Massachusetts  and  the  editor  of  Lupus 
News,  a quarterly  publication,  put  out  by 
the  Lupus  Foundation.  She  is  currently 
writing  another  book— “Lupus— Hope 
Through  Understanding." 

NIH  PHOTO  1661 

When  you  first  meet  Henrietta  Aladjem, 
a very  attractive,  fair-skinned  blonde  with 
bright  blue  eyes,  she  seems  to  be  the  pic- 
ture of  perfect  health.  However,  Ms.  Alad- 
jem has  a very  serious  disease,  which  can 
be  fatal.  According  to  the  Lupus  Founda- 
tion, approximately  1 million  Americans 
are  affected  and  5,000  die  annually. 
Women  of  child-bearing  age  are  most 
susceptible,  and  it  occurs  in  women  10 
times  as  often  as  in  men.  Nearly  50,000 
new  patients  each  year  become  victims  of 
this  disease. 

Ms.  Aladjem  has  “Lupus”  or  Systematic 
Lupus  Erythematosus  (SLE).  Lupus  is  an 
inflammatory  generalized  disorder  that  af- 
fects the  connective  tissues  of  the  body, 
the  tissue  that  “glues”  the  cells  of  the 
various  organs  together  and  provides  sup- 
port for  the  entire  body.  It  is  apparently 
caused  by  abnormal  antibodies  present  in 
the  circulation  which  become  trapped  and 


injure  a number  of  different  organs  of  the 
body. 

The  first  sign  of  lupus  may  be  joint  pain, 
an  unexplained  fever,  or  a rash  that  ap- 
pears over  the  cheeks  and  the  bridge  of 
the  nose.  This  butterfly-shaped  rash  often 
occurs  when  a patient  has  been  exposed 
to  the  sun. 

Ms.  Aladjem  has  been  in  remission;  or 
with  no  signs  of  the  disease,  for  several 
years.  Sometimes  lupus  appears 
mysteriously  if  the  patient  is  not  severely 
affected  and  it  may  disappear  especially 
after  menopause. 

A chronic  inflammatory  disease,  lupus 
may  affect  any  organ  in  the  body.  It  has 
been  found  that  the  disease  is  sometimes 
triggered  by  infection,  stress,  exhaustion, 
sunlight,  or  even  ultraviolet  light. 

Since  the  disease  affects  people  in  dif- 
ferent ways,  physicians  sometimes  are 
unable  to  diagnose  the  disorder  im- 
mediately. Patients  may  feel  fatigued,  or 
aching  joints,  run  fevers,  experience 
weight  loss,  or  anemia  and  occasionally 
suffer  mental  or  emotional  problems. 

In  the  1950’s  Ms.  Aladjem’s  physicians 
were  very  puzzled  by  her  condition. 
Prescribed  drugs  did  not  help  her  and 
each  day  another  ailment  would  appear. 
The  cold  weather  made  her  joints  ache; 
the  hot  Florida  sun  gave  her  a rash;  aspirin 
made  her  stomach  upset;  and  the  list  grew 
longer.  Finally,  after  seeing  a 
hematologist  in  a leading  Massachusetts 
hospital,  her  blood  tests  revealed  for  the 
first  time  a small  lupus  or  LE  cell.  This  is  a 
white  cell  that  eats  the  nucleus  of  other 
white  cells,  which  have  been  coated  with 
an  antibody.  It  is  a feature  of  most  lupus 


The  butterfly  rash  appeared  on  Ms. 
Aladjem’s  cheeks  and  nose  after  she  had 
spent  time  in  the  warm  Florida  sun.  The 
rash  is  one  of  many  signs  that  may 
appear  in  lupus  patients  prior  to  medical 
therapy.  NIH  PHOTO  1662 


patients,  and  is  one  of  many  autoimmune 
features. 

The  presence  of  autoantibodies  such  as 
antinuclear  antibodies  help  physicians 
recognize  the  disease.  Such  autoan- 
tibodies support  the  idea  that  lupus  is  an 
“autoimmune  disorder,”  which  means  the 
body’s  immune  system  produces  abnor- 
mal proteins  that  bind  to  the  body’s  own 
constituents.  This  often  leads  to  an  attack 
by  the  immune  system  against  vital 
organs  and  results  in  disease  symptoms. 

Her  doctors  had  not  seen  many  cases 
of  lupus,  and  those  they  had  seen  were  in 
the  terminal  stages  of  the  disease.  Often, 
their  prescribed  “wonder  drugs”  gave  Ms. 
Aladjem  severe  reactions  and  her  symp- 
toms worsened.  Then,  cortisone,  a hor- 
monal drug  that  has  brought  prolonged 
life  to  many,  as  well  as  a state  of  remis- 
sion to  others,  was  prescribed.  Her  condi- 
tion improved  and  her  life  returned  to  nor- 
mal. 

Since  her  remission,  Ms.  Aladjem  has 
travelled  extensively  to  find  cures,  new 
treatments,  anything  to  build  a little  hope 
for  herself  and  countless  others  suffering 
from  this  disorder.  Today,  with  her  help, 
organizations  have  been  formed  to  give 
advice  to  lupus  patients.  Medical  research 
on  lupus  has  enabled  physicians  to  detect 
the  disease  more  rapidly  and  to  begin 
treatment  before  the  disease  progresses. 

Scientists  continue  to  concentrate  on 
what  causes  the  disorder,  and  how  it  pro- 
gresses in  the  body.  At  the  NIH,  two  in- 
stitutes, the  National  Institute  of  Arthritis, 
Metabolism,  and  Digestive  Diseases 
(NIAMDD)  and  the  National  Institute  of 
Allergy  and  Infectious  Diseases  (N I AID) 


After  medication,  Ms.  Aladjem’s  face 
cleared  up  and  she  is  now  very  careful 
about  being  exposed  to  the  sun.  Often,  a 
lupus  patient  will  have  to  rearrange  his 
lifestyle  somewhat  so  as  not  to  disrupt 
the  body's  system,  causing  a crisis,  such 
as  the  butterfly  rash  or  a fever. 

NIH  PHOTO  1663 
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are  currently  working  on  several  different 
aspects  of  lupus  research. 

Dr.  Alfred  Steinberg,  Arthritis  and 
Rheumatism  Branch,  NIAMDD,  and  his 
staff  have  provided  evidence  that  lupus 
may  be  a multifactorial  disease.  Lupus  ap- 
pears to  be  caused  by  a combination  of 
genetic,  immune,  environmental  and  hor- 
monal factors.  Their  research  focuses 
upon  the  cellular  basis  of  illness  in  both 
patients  and  the  very  useful  mouse 
models  of  the  human  disease.  Their 
studies  indicate  that  different  cells  may 
be  responsible  for  different  aspects  of  the 
disease,  and  that  different  autoantibodies 
may  be  responsible  for  different  symp- 
toms. In  addition,  they  are  elucidating  the 
genetic  basis  for  some  of  the  autoimmune 
abnormalities. 

Another  aspect  of  Dr.  Steinberg’s 
research  is  evaluating  newer  methods  of 
treatment  in  mice  before  using  them  in  pa- 
tients. The  New  Zealand  mouse  models  of 
SLE  have  been  used  to  test  hormonal 
therapy,  anti-viral  drugs,  and  immunosup- 
pressive drugs  in  different  combinations. 
All  of  those  modes  of  treatment  have  been 
tried  subsequently  in  patients.  In  addition, 
more  specific  therapies  are  being  tried; 
however,  none  are  yet  ready  for  human 
study. 

The  current  clinical  studies  in  the  Ar- 
thritis Branch  involve  carefully  controll- 
ed evaluation  of  new  forms  of  therapy  by 
use  of  randomized  trials.  Such  studies 
allow  the  physician-scientists  to  fully 
evaluate  the  relative  therapeutic  benefits 
and  toxicities  of  new  treatments. 

Dr.  James  Balow  and  his  staff  in  the 
clinical  nephrology  group,  another  section 
in  the  Arthritis  and  Rheumatism  Branch, 
are  evaluating  the  role  of  the  kidney  biop- 
sy in  SLE.  They  have  developed  a scoring 
system  which  combines  light, 
fluorescence  and  electron  microscopy  to 
better  follow  the  progress  of  kidney 
disease  in  patients,  and  to  improve 
methods  of  evaluating  new  treatments. 

Another  facet  of  lupus  research  is  being 
done  by  scientists  in  NIAID.  Dr.  Ira  Green 
and  Dr.  Anthony  Fauci  and  their  col- 
leagues have  been  collaborating  with  Dr. 
Alfred  Steinberg  in  the  analysis  of  im- 
mune regulation  in  patients  with  SLE. 
These  studies  indicate  that  patients  with 
SLE  have  defects  in  normal  immune 
regulation.  Some  of  these  abnormalities 
are  brought  about  by  antibodies  which 
preferentially  bind  to  suppressor  cells.  It  is 
theorized  that  in  the  absence  of  normal 
immune  regulation  by  suppressor  cells, 
the  SLE  B cells  become  hyperactive  and 
produce  excessive  antibody,  including  au- 
toantibody. 

In  1953  when  Ms.  Aladjem  was  stricken, 
50  percent  of  lupus  patients  died  within 
four  years  after  diagnosis.  Currently,  near- 
ly 90  percent  will  live  10  years  or  more 
after  diagnosis,  due  to  early  detection,  ag- 
gressive treatment  and  the  vast  new 
knowledge  researchers  have  acquired 
from  the  animal  and  clinical  trials.  ■ 


Some  Overweight  People  May  Blame 
Their  Obesity  on  Reduced  Enzyme  Levels 


by  Susan  Gerhold 


New  studies  on  obesity  indicate  that 
some  people  may  never  lose  weight  in 
spite  of  vigorous  dieting,  drugs  or  vitamin 
programs. 

Under  a grant  by  NIH’s  Division  of 
Research  Resources  (DRR),  Dr.  Jeffrey 
Flier,  Chief,  of  the  Diabetes  and 
Metabolism  Unit  at  Beth  Israel  Hospital, 
and  his  colleagues,  have  discovered  that 
“people  differ  remarkably  in  the  way  their 
bodies  handle  food.” 

Clinical  trials  began  after  Dr.  Flier  and 
his  staff  reviewed  test  results  of  an  animal 
model,  the  obese  mouse.  These  laboratory 
animals  demonstrated  a reduced  level  of 
sodium-potassium  ATPase  or  the  enzyme, 
adenosine  triphosphatese,  in  the  liver  and 
muscle. 

ATPase  works  like  a small  pump, 
transporting  sodium  and  potassium  in  the 
body.  When  working  properly,  ATPase 
uses  energy  and  burns  up  calories.  These 
results  suggest  a possible  biochemical 
defect  in  the  production  of  heat  (cellular 
thermogenesis)  or  the  rate  of  energy  used 
to  burn  up  calories.  This  theory  may  be  an 
important  variable  in  why  some  in- 
dividuals and  test  animals  remain 
overweight. 

Dr.  Flier  and  his  colleagues  recruited  28 
healthy  volunteers  and  23  obese  patients 
from  the  Endocrinology  Clinics  at  Beth 
Israel  and  the  New  England  Deaconess 
Hospitals  in  Boston. 

Fifteen  of  the  23  obese  patients  were 
studied  in  three  to  seven  months  after 
they  ate  a supervised  diet.  Of  these,  12 
had  lost  weight,  an  average  of  18  percent 
of  what  they  weighed  at  the  beginning  of 
the  study.  Blood  samples  were  taken  to 
measure  ATPase  in  erythrocytes  (red 
blood  cells).  Results  showed  that  the 
obese  patients’  ATPase  levels  were  below 
normal  by  20  percent,  suggesting  a defect 
in  the  sodium-potassium  pump.  Even 
more  remarkable  was  the  evidence  that 
the  heavier  the  patient,  the  lower  the 
ATPase  level. 


Other  findings  showed  that  40  percent 
of  the  obese  patients  had  sodium- 
potassium  ATPase  levels  lower  than  all  of 
the  normal  controls  except  one,  and  that 
20  obese  patients  had  levels  lower  than 
the  average  of  the  normal  volunteers. 

However,  two  of  the  obese  subjects  had 
enzyme  levels  higher  than  those  in  the 
control  group,  suggesting  that  the  reduc- 
tion in  sodium-potassium  ATPase  units 
does  not  result  from  the  development  of 
obesity  alone. 

Flier  and  his  colleagues  are  unable  to 
correlate  at  this  time  whether  the  sodium- 
potassium  ATPase  deficiency  is  related  to 
the  development  of  obesity  or  whether  it  is 
a consequence  of  established  obesity. 
However,  the  latter  theory  is 
demonstrated  in  two  different  studies. 
One  obese  patient  who  had  been  heavy 
since  early  childhood  had  the  highest  en- 
zyme level  (twice  the  average  of  the  nor- 
mal controls’  level)  but  continued  to  gain 
weight.  His  ATPase  pump  was  not 
operating  efficiently  even  though  the  en- 
zyme level  was  high. 

Also,  in  results  from  an  unpublished 
paper,  Flier  and  his  team  studied  normal 
mice  on  an  excessive  calorie  diet.  They 
found  the  sodium-potassium  pump  activ- 
ity in  the  livers  of  the  mice  had  increased 
by  120  percent  just  to  keep  up  with  the 
rich  new  diet.  Their  system  was  working 
correctly  and  efficiently. 

Future  studies  according  to  Flier  will  in- 
clude focusing  on  the  sodium-potassium 
defect  and  correlating  the  findings  with 
the  levels  of  enzymes  in  other  important 
tissues.  “If  we  can  find  a correlation,  the 
erythrocyte  may  be  useful  in  identifying 
patients  with  a possible  enzymatic  defect 
associated  with  obesity,”  said  Flier. 

In  addition  the  team  plans  to  study  why 
the  altered  metabolism  of  food  by  the 
body  is  another  reason  for  obesity,  not 
just  overeating. 

Dr.  Flier’s  paper  has  been  published  in 
the  New  England  Journal  of  Medicine 
October  30,  1980,  Volume  303.  ^ 
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N8H  Speech  Pathologist  Uses  Ultrasound 
Equipment  to  Detect  Speech  Problems 


by  Susan  Gerhold 


Roberta  Dekelbaum,  a normal 
volunteer,  is  very  familiar  with  the 
volunteer  program  at  NIH.  Her  grand- 
father began  as  a volunteer  almost  15 
years  ago  and  her  grandmother  was  the 
first  woman  normal  volunteer  in  the 
Baltimore  Longitudinal  Study  of  Aging. 
Currently,  Roberta’s  mother  is  a volunteer 
and  her  husband  and  father  have  applied 
as  volunteers.  During  her  visit  to  the 
Clinical  Center,  Roberta  repeats  sounds 
to  Barbara  Sonies,  as  Dr.  Shawker  moves 
the  transducer  throughout  the  throat 
region.  NIH  PHOTO  1664 

Patients  suffering  from  esophageal 
cancer,  amyotrophic  lateral  sclerosis, 
strokes,  seizures,  Parkinson's  Disease,  or 
central  nervous  system  tumors,  often  have 
problems  with  talking,  swallowing  or 
chewing;  all  daily  occurrences  that 
healthy  individuals  take  for  granted.  Now, 
at  the  NIH’s  Clinical  Center,  these  in- 
dividuals may  be  helped  by  speech 
language  pathologist,  Barbara  Sonies, 
while  being  treated  for  their  original 
disorder. 

Ms.  Sonies  works  with  other  NIH 
clinical  staff  when  conducting  various 


research  protocols.  In  one  instance,  nor- 
mal controls  or  healthy  volunteers  par- 
ticipating in  an  aging  study  at  the  Na- 
tional Institute  on  Aging,  Baltimore  Geron- 
tology Research  Center,  are  involved  in 
one  of  Ms.  Sonies’  research  protocols  on 
oral-motor  problems.  Ms.  Sonies  is  work- 
ing in  conjunction  with  Dr.  Bruce  Baum  of 
NIA  on  this  study.  Studying  these  healthy 
individuals  allows  Ms.  Sonies  and  her  col- 
leagues to  see  speech  patterns,  observe 
swallowing  and  chewing  under  normal  cir- 
cumstances. With  the  critical  assistance 
of  Radiologist  Thomas  Shawker  of  the 
Clinical  Centers’  Diagnostic  Radiology 
Department,  Ms.  Sonies  is  observing  oral- 
motor  dysfunction  in  patients  suffering 
from  those  diseases  mentioned  above. 

Ultrasound  equipment  that  is  regularly 
used  to  do  procedures  such  as  liver, 
kidney  scans,  or  obstetrics,  has  been 
adapted  to  study  speech  and  swallow  pat- 
terns. The  equipment  has  been  modified 
with  the  help  of  electrical  engineer 
Thomas  E.  Hall,  of  the  Biomedical 
Engineering  and  Instrumentation  Branch, 
DRS.  This  realtime  B-scan  (a  two- 
dimensional  continuously  moving  image) 
ultrasonic  system  is  able  to  visualize  the 
motions  of  the  tongue  during  speech  and 
swallowing. 

This  adapted  system  provides  a 
harmless,  noninvasive  technique  to  pa- 
tients and  at  the  same  time  is  reliable  in 
assessing  the  lingual  functions  of  the  pa- 
tient. Until  this  time,  researchers  sub- 
jected their  patients  to  impossible  and 
awkward  procedures  that  often  interfered 
with  their  normal  articulation.  This  system 
allows  the  patient  to  speak  without  jaw 
restrictions  or  exaggerated  head  postures. 
It  also  enables  the  researcher  to  compare 
and  retrieve  multiple  repetitions  of  speech 
samples  in  a digital  format  which  can  later 
be  analyzed  by  computer. 

With  the  real-time  B-scan,  Ms.  Sonies 
and  her  colleagues  can  now  observe  a 
variety  of  neurological  conditions  such  as 


those  affecting  the  muscles  and  nerves 
controlling  the  tongue,  palate,  lips, 
pharynx,  and  larynx.  The  visualization  of 
abnormal  patterns  of  tongue  movement, 
including  tremor,  is  now  possible.  Ultra- 
sound may  potentially  be  useful  in  predic- 
ting oral-motor  function  problems  that  are 
often  life-threatening  to  the  elderly.  These 
problems  may  appear  as  sleep  and 
swallowing  dysfunctions.  If  these  pro- 
blems are  associated  with  changes  in  the 
tongue  itself,  then  future  treatment  pro- 
grams can  be  devised. 

Along  with  this  ultrasonic  scanning 
system  comes  an  array  of  sophisticated 
devices  that  include  an  adapted  scanner, 
a closed-circuit  television  system  that 
allows  simultaneous  monitoring  of 
speech  and  ultrasonic  signals,  and  a spe- 
cially equipped  wheelchair.  The 
wheelchair  is  fitted  with  an  adjustable 
headrest  to  allow  for  stable  head  support 
and  correct  positioning.  It  is  also  equip- 
ped with  two  mirrors  that  provide  side  and 
front  views  of  the  face.  A microphone  is 
positioned  at  the  side  of  the  chair  close  to 
the  patient’s  mouth  to  record  the  patient’s 
speech. 

The  hand  held  scanner  is  fitted  with  an 
“L”  shaped  plexiglass  form  which  at- 
taches to  the  transducer  at  the  bottom  of 
the  “L”  frame.  The  scanner  is  then  placed 
under  the  patient’s  chin  with  the  short 
area  of  the  “L”  extending  six  inches  from 
the  face  and  the  long  arm  extending  at  a 
right  angle  parallel  to  the  cheek.  With  this 
attachment,  Dr.  Shawker  can  rotate  the 
transducer  in  various  positions  relative  to 
the  patient’s  tongue  surface. 

Ms.  Sonies  then  asks  her  patients  to 
repeat  a set  of  phonemes  such  as  /a,i,t,k/ 
and  their  combinations,  in  the  form  of 
syllables  to  test  their  ability  to  move  the 
tongue  when  speaking.  These  particular 
phonemes  were  selected  because  they 
represent  the  range  of  tongue  movements 
during  articulation.  A composite  video  im- 
age on  a closed-circuit  television  system 
is  combined  with  the  patient’s  voice,  front 
and  side  views  of  their  face,  the  ultrasonic 
scan  and  the  filtered  audio  signal.  The 
composite  is  then  recorded  and  stored 
permanently  on  videotape  for  later 
analysis. 

Ms.  Sonies  and  her  colleagues  are  also 
studying  ultrasound  of  the  tongue  as  a 
biofeedback  training  technique  in  the 
treatment  of  articulatory  and  swallowing 
disorders.  With  this  new  scanning  device, 
the  radiologist,  the  neurologist,  speech 
pathologist,  dental  researcher,  and 
otolaryngologist  will  be  able  to  use  this 
system  simultaneously. 

For  further  information  on  ultrasound 
imaging  contact  Barbara  Sonies,  M.A. 
Clinical  Center  Rehabilitation  Depart- 
ment, Building  10,  room  5D37,  or  Dr. 
Thomas  Shawker,  Clinical  Center 
Diagnostic  Radiology  Department, 
Building  10,  room  6S211.  ■ 
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Ultrasound  image  of  normal  tongue  motion  is  displayed  when  the  patient  says  the 
sound  lal.  The  upper  surface  of  the  tongue  is  the  white  curved  band  extending 
across  the  middle  of  the  sector.  NIH  PHOTO  1665 


Block  Diagram  of  the  Ultrasonic 
Tongue  Imaging  System 


Ultrasonic  imaging  of  lingual  motion: 
Diagram  of  placement  A (video  camera), 
B (infrared  light),  C (side  view  mirror), 

D (front  view  mirror),  E (transducer  with 
attachment  to  indicate  angle  of  place- 
ment) and  F (ultrasound  sector). 


A patient’s  tongue  moves  while  swallowing,  talking,  or  chewing.  The  equipment 
used  in  the  Diagnostic  Radiology  Department  can  take  photographs  of  this 
movement.  The  curved  white  horizontal  line  in  the  middle  of  the  picture  is  the 
tongue.  The  speech  language  pathologist  can  watch  the  patient  and  at  the  same 
time  record  the  actions  of  the  tongue  with  these  photos.  NIH  PHOTO  1666 


New  Estrogen  Receptor  Test  May  Assist 
Physicians  in  Treating  Breast  Cancer 


by  Helen  Ou 


The  successful  preparation  of 
monoclonal  antibodies  that  react  to 
estrogen  receptors  has  been  reported  by 
researchers  at  the  University  of  Chicago. 
This  advance  could  be  useful  in  deciding 
the  proper  therapy  for  breast  cancer  pa- 
tients whose  tumors  are  hormone- 
dependent,  and  in  understanding  how  hor- 
mones contribute  to  the  development  and 
progression  of  the  disease. 

Monoclonal  antibodies  may  eventually 
be  the  basis  for  a new  test  to  determine  in 
advance  which  breast  cancers  are 
hormone-dependent  and  which  are  not. 
According  to  one  of  the  investigators,  Dr. 
Elwood  Jensen,  25,000  of  the  more  than 
90,000  breast  cancer  cases  that  occur  in 
the  United  States  each  year  are  hormone- 
dependent,  that  is,  their  continued  growth 
depends  on  estrogens.  Jensen  says 
“Depriving  these  cancers  of  estrogen, 
either  by  surgically  removing  the 


Drs.  Jensen  and  Greene  at  the  University  of  Chicago  are  studying  a Lewis  rat  for 
their  research  in  producing  monoclonal  antibodies  to  human  estrogen  receptor. 
NIH  PHOTO  1668 


By  using  the  chromatography  technique, 
Dr.  Jensen,  above,  and  Dr.  Greene  were 
able  to  separate  hormone  receptor 
proteins  from  many  other  proteins  in  the 
malignant  breast  tissue.  NIH  PHOTO  1667 


hormone-producing  glands  or  by  ad- 
ministering drugs  that  antagonize  the  hor- 
mone’s action,  is  the  most  effective 
means  we  have  for  treating  breast  cancer 
once  it  has  become  widespread  through- 
out the  body.  But  this  therapy  is  of  no 
value  in  patients  whose  tumors  are  not 
hormone-dependent  and  whose  best 
recourse  is  cytotoxic  (cell  damaging) 
chemotherapy.” 

Determining  which  breast  cancers  are 
hormone-dependent  is  currently  done  by 
analyzing  a sample  of  the  breast  tumor  for 
a protein  using  a test  known  as  “the 
estrogen  receptor  assay.”  This  test  was 
originally  developed  at  the  University  of 
Chicago  on  the  basis  of  studies  by  Drs. 
Jensen  and  Eugene  DeSombre,  who  found 
that  estrogens  exert  their  hormonal  ac- 
tions by  combining  with  the  specific 
receptor  protein  in  the  target  cancer  cells. 
The  test  uses  the  radioactively-labeled 
hormone  as  a marker  for  the  receptor  to 
which  it  binds. 

The  National  Cancer  Institute  has 
recommended  that  all  breast  cancers, 
both  primary  and  metastatic,  should  have 
this  analysis.  Although  receptor  assays 
on  breast  cancer  specimens  are  now  car- 
ried out  routinely  at  major  medical  centers 
throughout  the  world,  there  has  been  no 
simple,  inexpensive  way  to  perform  the 
test.  In  addition,  there  is  a need  to 
eliminate  shipping  tumor  specimens  to  a 
central  laboratory,  during  which  time  the 
sensitive  receptor  protein  can  lose  its 
ability  to  bind  to  labeled  hormone. 

The  Chicago  researchers  used  the 
hybridoma  technique,  developed  five 
years  ago  by  Milstein  and  Kohler  in 
England,  to  produce  monoclonal  an- 
tibodies to  estrogen  receptors.  This  was 
done  by  fusing  cancer  cells  from  mice 
with  normal  spleen  cells  from  rats,  im- 
munized with  purified  receptors,  to  pro- 
duce antibodies.  The  resulting  hybrid  cell 
is  a specifically  tailored  antibody,  in  this 
case,  for  the  estrogen-receptor  protein, 
with  an  endless  capacity  for  growing  in 
the  laboratory.  Antibody  clones  can  then 
be  grown  in  large  amounts  for  study  and 
other  applications. 

For  this  purpose,  the  antibody  was 
labelled  with  radioactive  iodine  and  used 
to  identify  the  estrogen  receptors  in  the 
breast  cancer  tissue.  Because  radio- 
immunoassays are  already  being  used 
widely  for  the  analysis  of  other  biological 
substances,  most  hospitals  already  have 
the  necessary  facilities  for  counting 
radioactive  iodine.  Thus,  the  cost  of  the 
test  should  be  reasonable  and  free  from 
the  technical  difficulties  that  often  impair 
the  accuracy  of  methods  that  depend  on 
binding  of  the  labeled  hormone  as  the 
marker. 

A major  accomplishment  in  developing 
the  new  monoclonal  antibody  technique 
by  the  Chicago  researchers  was  the 
separation  of  a pure  hormone  receptor 
from  many  other  proteins  in  the  malignant 
breast  tissue  for  injection  into  the  rats. 
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Greene  and  Jensen’s  method  relies  on  a 
lab  technique  known  as  chromatography, 
where  a column  packed  with  beads  is 
coated  with  a hormone,  estradiol.  These 
beads  trap  the  receptor  protein  from  the 
breast  tumor  preparation  which  is  poured 
over  the  column.  The  column  washings 
contain  enough  pure  receptor  to  immunize 
the  rats  without  further  purifications. 

“We  couldn’t  have  obtained  the  new  an- 
tibodies without  hybridomas  and  without 
the  refinements  in  producing  them 
developed  by  Dr.  Thomas  McKearn  and  Dr. 
Frank  Fitch  at  the  University  of  Chicago,” 
says  Jensen. 


Greene  and  Jensen  are  working  in  col- 
laboration with  Abbott  Laboratories  in  the 
production  of  monoclonal  antibodies  to 
human  estrogen  receptors  on  a large 
scale  and  in  the  development  of  a prac- 
tical diagnostic  kit. 

This  study  was  supported  in  part  by  a 
grant  from  the  National  Cancer  Institute 
and  a report  on  the  research  appeared  in 
the  Proceedings  of  the  National  Academy 
of  Sciences  (September  1980,  pp. 
5115-5119).  » 


Animal  Studies  Show  That  Artificial  Food  Dyes  Are 
Associated  with  Hyperactivity 


by  Mary  Donovan 


Animal  studies  indicate  that  certain 
food  dyes  interfere  with  chemical  com- 
munication in  the  brain,  adding  further 
support  to  the  theory  that  they  are 
associated  with  hyperactivity  in  children. 

At  a recent  meeting  of  the  Nutrition 
Coordinating  Committee,  Dr.  Ellen 
Silbergeld,  Chief,  Neurotoxicology  Sec- 
tion, National  Institute  of  Neurological 
and  Communicative  Disorders  and  Stroke 
(NINCDS)  pointed  out  that  contradictory 
information  exists  between  studies  in 
humans  exploring  the  association  of  ar- 
tificial food  dyes  with  hyperactivity,  and 
those  in  animals.  Although  artificial  food 
coloring  has  been  implicated  in  hyperac- 
tivity, it  has  not  been  proven  to  be  the 
cause  of  this  disorder,  which,  by  some 
estimates,  affects  up  to  5 percent  of  the 
school-aged  population. 

A typical  hyperactive  child  displays  un- 
controllable, inappropriate  behavior,  mark- 
ed by  “over-reactive”  responses  and  a 
short  attention  span.  Ironically,  ampheta- 
mines, also  known  as  “speed”,  have  been 
successful  in  producing  a tranqulizing  ef- 
fect in  many  hyperactive  children.  Many 
scientists  believe  that  there  is  a 
biochemical  basis  for  hyperactivity, 
which,  if  identified,  could  perhaps  be  cor- 
rected. 

Two  different  types  of  clinical  trials 
have  been  done  to  identify  the  involve- 
ment of  artificial  food  dyes  in  hyperac- 
tivity, and,  as  yet,  neither  one  has  sup- 
ported the  association.  One  approach  in- 
volves eliminating  foods  known  to  contain 
artificial  colors,  and  then  to  document  the 
intensity  and  frequency  of  hyperactive 


behavior.  However,  since  artificial  color- 
ing is  found  in  so  many  foods,  total 
elimination  is  virtually  impossible. 

With  the  other  technique,  known  as  a 
“challenge  study,”  a cookie  or  glass  of 
cola  loaded  with  a variety  of  artificial 
colors  is  given  to  hyperactive  children. 
This  approach  has  been  undertaken  only 
on  those  children  who  responded 
favorably  to  the  elimination  diet.  Because 
so  few  of  these  “challenged”  children 
displayed  any  dramatic  changes  in 
behavior  after  receiving  the  cookie  or  cola, 
this  type  of  study  was  also  considered  to 
be  inconclusive. 

Studies  of  artificial  food  dyes  in 
humans  are  particularly  difficult  to  under- 
take because  we  are  constantly  exposed 
to  large  amounts  and,  as  yet,  no  one 
understands  how  these  chemicals  are 
metabolized  by  the  body,  where  they  are 
deposited  and  how  long  they  stay  in  the 
body.  In  the  laboratory,  experimental 
animals,  in  this  case,  rats,  offer  a more 
controlled  environment,  where  they  can  be 
fed  or  injected  with  specified  amounts  of 
dye  and  studied  closely.  Dr.  Silbergeld  and 
her  group  chose  red  dye  #3  to  investigate, 
in  part,  because  it  is  currently  the  most 
commonly  used  red  artificial  coloring. 

The  researchers  found  that,  in  low 
doses,  the  dye  enters  the  brain  readily,  in- 
hibiting the  uptake  of  neurotransmitters 
by  nerve  cells.  Neurotransmitters  are 
chemicals  that  convey  messages  from 
one  nerve  cell  to  another,  regulating  the 
activity  of  the  nervous  system.  About 
three  classes  or  neurotransmitters  appear 
to  be  affected,  but,  as  yet,  scientists  do 


not  know  which  ones,  if  any,  are  more  sen- 
sitive to  the  dye  than  others. 

More  specifically,  the  dye  appears  to  in- 
terfere with  neurotransmission  by  in- 
hibiting the  activity  of  the  enzyme,  Na-K 
ATPase,  which  is  responsible  for  trans- 
porting and  regulating  sodium  and 
potassium  throughout  the  body.  Interest- 
ingly enough,  red  dye  #3  seems  to  in- 
terfere with  the  Na-K  ATPase  in  the  brain 
alone. 

According  to  Dr.  Silbergeld,  these 
studies  indicate  that  red  dye  #3  has  a 
definite  effect  on  the  central  nervous 
system— probably  on  the  Na-K  ATPase 
activity  specifically.  Since  this  enzyme  is 
under  genetic  control,  it  may  explain  why 
so  few  of  the  hyperactive  children 
responded  to  challenge  with  the  artificial 
dyes. 

The  scientists  are  currently  studying 
how  red  dye  #3  binds  to  nerve  cells  by  tag- 
ging the  dye  with  a radiolabel,  so  it  can  be 
tracked  on  its  journey  through  the  nervous 
system.  In  addition,  they  are  injecting  the 
dye  directly  into  the  brains  of  the  lab 
animals  to  allow  for  more  direct  observa- 
tion of  its  behavior. 

Dr.  Silbergeld  adds  that  “test-tube” 
studies  are  important  to  establish  the  tox- 
ic effects  of  these  dyes  before  any 
definitive  association  can  be  made 
between  them  and  hyperactivity.  SI 
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Vaccine  Against 
Pneumonia  May  Protect 
Patients  with  Sjogren’s 
Syndrome 


by  Hilah  Thomas 


Research  from  the  National  Institute  of 
Dental  Research  suggests  that  physicians 
treating  patients  with  Sjogren’s  Syndrome 
(SS)  may  wish  to  consider  vaccination  to 
give  them  greater  protection  against 
pneumococcal  pneumonia. 

There  are  no  reliable  statistics  on  how 
many  Americans  endure  the  discomforts 
of  SS,  a condition  in  which  a scarcity  of 
secretions  leaves  eyes,  nose,  mouth  and 
the  linings  of  the  respiratory  and  digestive 
systems  abnormally  dry.  Immunologists 
believe  it  is  second  to  rheumatoid  arthritis 
among  the  autoimmune  diseases  in  which 
patients  react  destructively  against  some 
of  their  own  tissues,  it  may  remain  very 
mild  with  only  dry  eyes  and  mouth  for 
many  years,  or  it  can  progress  fairly  rap- 
idly to  other  similar  tissues.  The  cause  of 
SS  is  unknown,  as  is  the  reason  why  there 
are  nine  females  to  every  male  victim. 

Whereas  synthetic  tears,  and  various 
ointments  and  lotions  can  help  to  ease 
their  discomfort,  the  risk  to  SS  patients  of 
certain  other  diseases,  such  as  tooth 
decay  and  pneumonia,  increases  with  the 
decrease  of  natural  antibiotic  secretions. 
In  fact,  the  greatest  problems  in  SS  are 
complications  such  as  pneumonia  and 
septicemia.  Another  unexplained  risk  is  in- 
creased likelihood  of  developing  a lym- 
phoma type  of  cancer. 

Investigators  at  the  NIDR  thought  that 
vaccination  against  various  strains  of 
pneumococcal  bacteria  might  help  SS  pa- 
tients. Before  attempting  to  vaccinate, 
they  wished  to  know  whether  patients 
with  autoimmune  diseases  could  develop 
antibody  levels  high  enough  to  be  protec- 
tive and  also  whether  vaccination  would 
aggravate  the  SS  symptoms. 

After  the  doctors  learned  that  patients 
with  systemic  lupus  erythematosus, 
another  autoimmune  disease,  had  been 
safely  and  effectively  vaccinated  against 
influenza  and  pneumonia,  they  decided  to 
test  the  effects  of  a pneumococcal  vac- 
cine among  a group  of  SS  patients. 

Thirty-two  females,  40-76  years  of  age, 
agreed  to  a trial  in  which  half  of  them 
received  injections  of  a vaccine  prepared 
from  extracts  of  cell  walls  of  14  strains  of 
pneumococcal  bacteria  in  a solution  of 
salt  water  and  phenol.  The  other  half 
received  only  the  solution.  One  week  later 
the  patients  were  questioned  about  any 
early  reactions.  Then  one  month  and  six 


months  after  injection,  they  were  recalled 
for  physical  examinations  and  laboratory 
studies  of  blood,  kidney  function,  muscle 
and  liver  enzymes,  various  immune  reac- 
tions, and  levels  of  antibodies  against  the 
14  strains  of  bacteria. 

The  patients  showed  no  ill  effects  of 
any  injection  on  their  underlying  disease 
conditions.  Some  reported  mild,  transient 
effects  such  as  brief  fever  or  redness  at 
the  injection  spot.  The  antibody  levels  in 
those  who  received  only  the  solution  re- 
mained the  same  for  the  six-month  period 
after  the  injection  as  they  were  at  the 
beginning  of  the  trial.  However,  among 
those  vaccinated,  the  levels  of  antibodies 
rose  during  the  first  month  and  remained 
protective,  but  somewhat  lower,  against 
most  strains  six  months  later.  Serotypes 


One  research  area  which  is  yielding 
valuable  knowledge  about  the  nature  of 
drug  allergy  is  the  study  of  allergy  to 
penicillin. 

Some  kind  of  hypersensitivity  reaction 
is  estimated  to  occur  in  about  one  of  every 
50  persons  who  take  penicillin.  Among 
such  responses,  about  76  percent  are  skin 
reactions,  about  22  percent  involve 
angioedema  or  other  systemic  reactions, 
and  2 percent  are  anaphylactic  shock 
reactions.  This  translates  into  a rate  of 
one  case  of  anaphylactic  shock  for  every 
2500  penicillin-taking  patients.  Fatal 
anaphylactic  shock  is  much  more  rare,  oc- 
curring only  in  about  one  of  every  100,000 
courses  of  penicillin. 

Until  several  years  ago,  penicillin 
allergy  continued  to  be  a perplexing  prob- 
lem for  patients  and  physicians  alike.  Doc- 
tors were  unwilling  to  give  this  drug  to  per- 
sons with  past  reactions  to  penicillin  in 
concern  that  another  allergic  or  anaphy- 
lactic reaction  might  occur,  and  there  was 
no  way  to  check  whether  this  assumption 
was  justified  or  not. 

However,  several  NIAID  grantees  and 
other  scientists,  notably  Dr.  Charles 
Parker,  Dr.  Bernard  Levine  and  Dr.  Franklin 
Adkinson,  have  worked  on  the  develop- 
ment of  skin  test  materials  that  represent 
some  of  the  different  antigens  formed  as 
the  penicillin  molecule  is  processed  by  the 
body. 

Two  of  the  most  common  penicillin  an- 
tigens were  used  in  a study  of  over  1200 
patients.  The  survey  showed  that  among 
persons  with  a history  of  penicillin  reac- 


7,  8,  9,  and  23  induced  the  most  antibody 
while  12  and  14  were  least  effective. 

These  findings  have  convinced  the 
physicians  that  vaccination  could  help  to 
protect  SS  victims  against  most  forms  of 
pneumococcal  pneumonia. 

Drs.  Jacob  Karsh,  Nicholas  Pavlidis, 
and  Haralampos  M.  Moutsopoulos,  for- 
merly of  the  NIDR,  and  Gerald  Schiffman 
of  the  State  University  of  New  York, 
Downstate  Medical  Center,  Stonybrook, 
report  this  research  in  Arthritis  and 
Rheumatism,  November,  1980.  Dr.  Karsh 
is  now  at  the  Royal  Victoria  Hospital,  Mon- 
treal, Quebec,  Canada;  Dr.  Moutsopoulos 
is  at  the  University  of  loannina’s  School  of 
Medicine,  loannina,  Greece;  and  Dr. 
Pavlidis  is  in  Athens,  Greece.  H 


tions,  most  lost  their  sensitivity  with  time. 
This  conclusion  was  based  on  the  fact 
that  about  80  to  85  percent,  or  about  four 
of  every  five  persons  with  past  penicillin 
reactions,  have  negative  skin  test  results. 
Only  a portion,  or  about  one  of  every  five 
persons  with  past  penicillin  allergy  gave 
positive  test  results,  indicating  a lingering 
sensitivity  to  penicillin. 

The  survey  also  studied  persons  who 
never  had  a penicillin  reaction.  Interest- 
ingly, it  was  found  that  among  this  group, 
about  one  in  15  had  positive  skin  tests. 
This  means  that  among  persons  who  have 
no  reason  to  suspect  penicillin  allergy,  a 
few  will  have  a reaction  when  treated  with 
penicillin. 

Statistics  are  fine  for  an  overview,  but 
they  do  not  answer  the  practical  question, 
“How  can  you  tell  if  a specific  patient  will 
or  will  not  have  an  allergic  reaction  to  a 
dose  of  penicillin?” 

Only  the  “major”  penicillin  antigen  is 
licensed  for  use  in  skin  testing.  However, 
as  penicillin  is  broken  down  by  the  body, 
other  “minor”  penicillin  antigens  are  form- 
ed that  can  cause  even  more  serious 
allergic  reactions.  At  present,  there  is  no 
way  to  test  for  sensitivities  to  these  minor 
penicillin  antigens. 

To  remedy  the  situation,  the  National 
Institute  of  Allergy  and  Infectious 


Drug  Antigens  May  Be  Useful  In  Predicting 

Penicillin  Allergy 


by  Christine  Krutzsch 
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Diseases  has  begun  a multicenter  study 
of  the  usefulness  of  skin  testing  with 
several  penicillin  antigens  for  the  predic- 
tion of  immediate  penicillin  allergy. 

In  addition  to  the  “major”  antigen,  three 
“minor”  penicillin  antigens  are  also  being 
tested.  Ultimately,  data  will  be  collected 
from  several  thousand  patients  over  a two 
year  period.  The  study  is  being  conducted 
in  eight  medical  centers.  Adult  hospital- 
ized patients  who  need  penicillin  or  one  or 
more  of  the  five  other  penicillin-like  drugs 
(ampicillin,  amoxicillin,  carbenicillin, 
phenoxyethylpenicillin,  or  phenoxymethyl- 
penicillin)  will  be  asked  if  they  wish  to  be 
skin  tested  for  sensitivity  to  the  major  and 
minor  penicillin  antigens. 

If  such  patients  wish  to  join  the  study, 
normal  informed  consent  procedures  are 
followed.  However,  certain  groups  of  pa- 
tients, including  persons  with  severe 
heart,  blood  vessel,  or  respiratory  pro- 
blems, patients  with  unstable  physical 
conditions,  patients  with  extensive  burns 
or  rashes,  and  pregnant  women,  would  not 
be  considered. 

The  study  protocol  consists  of  three 
simple  phases:  1)  asking  the  patient  if  he 
or  she  has  ever  had  a reaction  to  peni- 
cillin, 2)  standardized  procedures  for  skin 
testing  and  recording  results,  and 
3)  careful  observation  of  patients  who 
must  receive  penicillin  to  treat  bacterial 
infections. 

The  test  procedure  itself  introduces  a 
very  small  amount  of  antigen  into  the  skin, 
about  one  million  times  less  than  the 
average  therapeutic  dose  of  penicillin. 

Skin  test  results  will  be  used  to  make 
treatment  decisions.  Persons  negative  to 
all  four  test  antigens  are  referred  to  their 
doctors  for  needed  treatment  with 
penicillin  or  penicillin-like  drugs.  In  con- 
trast, persons  who  are  positive  to  one  or 
more  of  the  skin  test  antigens  wouia  not 
be  so  treated  but  would  be  given  a dif- 
ferent type  of  antibiotic. 

However,  there  are  certain  serious  con- 
ditions (for  example,  endocarditis  caused 
by  Streptococcus  viridans  and  life- 
threatening  infections  caused  by 
pseudomonas  or  serratia  bacteria)  for 
which  penicillin  is  clearly  the  most  effec- 
tive treatment.  Persons  with  these  infec- 
tions who  show  positive  skin  tests  to  any 
of  the  four  antigens  would  have  to  be 
treated  with  penicillin,  but  only  after  a 
careful  desensitization  procedure.  In 
several  reported  studies,  such  desen- 
sitization approaches  have  been  very  suc- 
cessful in  controlling  the  infection  and  in 
avoiding  anaphylactic  reactions  to  peni- 
cillin. 

It  must  be  emphasized  that  skin  testing 
for  penicillin  allergy  should  not  be  done  on 
a person  who  has  no  immediate  need  for 
the  drug  but  who  “just  wants  to  know.” 
There  is  ample  evidence  that  the  status  of 
a person’s  sensitivity  to  penicillin  changes 
with  time.  The  only  valid  use  of  penicillin 
skin  testing  is  for  a person  who  has  a 


definite  medical  need  for  penicillin  or 
closely  related  drugs. 

If  it  can  be  shown  that  skin  testing  with 
the  complete  set  of  penicillin  antigens  can 
accurately  predict  who  may  safety  be 
treated  with  penicillin,  then  the  study  may 
lead  to  the  licensing  of  the  minor  antigens 
as  skin  test  materials.  The  four  penicillin 
test  antigens  are  also  the  first  complete 
set  of  drug  antigens  ever  produced  and 
tested.  The  knowledge  gained  from  the 
study  will  be  very  valuable  and  may  en- 
courage development  of  complete  sets  of 
test  antigens  for  other  common  drugs.  H 


Heavy  Drinking  Can  Cause 
Impcteney . . . Sterility 


Prepared  by  Research  Resources 
Information  Center 


Many  men  may  be  making  themselves 
impotent,  sterile,  and  more  feminized  by 
chronic  aicohol  abuse,  according  to  a re- 
cent report  by  the  Division  of  Research 
Resources  of  the  National  Institutes  of 
Health. 

While  it  is  difficult  to  identify  the 
amount  of  alcohol  consumed  that  will 
cause  sexual  function  loss,  Dr.  David  Van 
Thiel,  associate  professor  of  medicine  at 
the  School  of  Medicine,  University  of  Pitt- 
sburgh, is  certain  that  these  problems  are 
not  restricted  to  skid  row  or  end-stage 
alcoholics.  The  early  signs  of  alcohol 
damage  to  the  reproductive  system  can 
appear  after  a single  binge. 

Studies  conducted  at  NIH’s  General 
Clinical  Research  Center  (GCRC)  of  the 
Presbyterian-University  Hospital  in  Pitts- 
burgh show  that  drinking  enough  alcohol 
to  cause  a hangover  can  decrease 
testosterone  levels  in  normal,  healthy  men 
who  may  be  occasional  drinkers.  Dr.  Van 
Thiel  finds  symptoms  of  alcohol  abuse  in 
many  young  men  complaining  of  infer- 
tility. 

About  9 million  adult  Americans  are 
alcoholics,  and  about  95  percent  of  these 
people  are  employed.  They  are  obviously 
not  ostracized  or  debilitated  because  of 
their  alcohol  abuse,  but  sexual  dysfunc- 
tion is  a major  problem  for  many  of  them. 
A good  percentage  of  them  begin  having 
sexual  problems  while  they  are  com- 
paratively young. 

Dr.  Van  Thiel  suggests  that  five  to  eight 
years  of  drinking  an  average  of  a pint  or 
more  of  hard  liquor  a day  may  cause  loss 
of  sexual  function  entirely.  Seventy  to 
eighty  percent  of  male  alcoholics  suffer 


decreased  libido,  impotence,  and  sterility. 
These  effects  of  chronic  drinking  may  per- 
sist between  intervals  of  drinking  and 
possibly  even  after  an  alcoholic  com- 
pletely stops  drinking.  Although  many 
men  may  regain  some  sexual  function  if 
they  stop  consuming  alcohol,  for  some, 
the  damage  may  be  irreversible. 

Dr.  Van  Thiel  and  his  collaborators 
believe  they  have  determined  in  part  the 
method  by  which  alcohol  upsets  normal 
sexual  function.  Scientists  had  thought 
that  sexual  dysfunction  resulted  indirectly 
from  alcohol-induced  liver  damage,  but, 
according  to  Dr.  Van  Thiel’s  6-year  study, 
alcohol  directly  damages  the  gonads  and 
parts  of  the  brain. 

Specifically,  it  seems  to  damage  sec- 
tions of  the  hypothalamus  and  pituitary 
that  control  the  function  of  the  testes. 

The  hypothalamus  releases  gonadotro- 
pin-releasing hormone  (GnRH),  which  in 
the  pituitary  stimulates  the  release  of  both 
luteinizing  hormone  (LH)  and  follicle- 
stimulating  hormone  (FSH).  In  males, 
these  hormones  stimulate  the  testes  to 
produce  testosterone  and  sperm,  respec- 
tively. 

The  Pittsburgh  GCRC  researchers 
found  that  some  male  alcoholics  have  low 
testosterone  levels.  In  addition,  they  have 
decreased  levels  of  gonadotropins  (LH 
and  FSH)  compared  to  vaiues  that  would 
be  expected,  considering  their  low 
testosterone  levels.  Low  testosterone 
levels  should  stimulate  increased  levels  of 
GnRH  and  gonadotropins,  but  that  does 
not  occur  in  these  men.  The  researchers 
have  evidence  that  the  decreased  levels  of 
gonadotropins  are  due  to  damage  to  the 
part  of  the  hypothalamus  that  produced 
GnRH. 

But  the  effects  of  alcohol  on  the  brain’s 
control  of  sexual  function  are  less  impor- 
tant than  alcohol’s  injury  to  the  testes,  ac- 
cording to  Dr.  Van  Thiel.  He  reasons  that 
alcohol  is  a gonadal  toxin  directly  damag- 
ing Leydig  cells,  which  produce  testoster- 
one, and  sperm.  This  damage  to  the  testes 
is  independent  of  the  brain  injury. 

Their  low  sperm  counts  make  these 
men  sterile  and  their  low  testosterone 
levels  may  make  them  impotent  and 
decrease  their  sex  drive. 

Chronic  alcohol  abuse  also  makes 
some  men  appear  more  feminine. 
Alcoholic  men  may  exhibit  changes  in 


secondary  sex  characteristics,  such  as 
redistribution  of  hair  and  fat  to  patterns 
more  like  those  of  females.  The  Pittsburgh 
investigators  have  described  a 
biochemical  mechanism  by  which  this  oc- 
curs: a combination  of  reduced 
testosterone  levels  and  increased 
estrogen  levels.  Estrogens  are  excessive 
in  alcoholic  men  because  of  the  increased 
peripheral  conversion  of  weak  adrenal  an- 
drogens to  compounds  with  estrogen  ac- 
tivity. Dr.  Van  Thiel  has  determined  that 
alcoholic  men  have  increased  estrogen 
levels  in  peripheral  cells— for  example,  in 
their  breasts. 

One  of  the  most  important  aspects  of 
the  study,  he  believes,  is  that  infertility 
caused  by  alcoholic  abuse  can  now  be 
diagnosed  early.  No  extensive  tests  are 
necessary;  questioning  the  patient  should 
reveal  the  cause. 

If  infertility  due  to  alcohol  can  be 
diagnosed  early,  sexual  functions  may  im- 
prove. Regardless  of  the  extent  of 


damage,  the  best  treatment  for  the  prob- 
lem, according  to  Dr.  Van  Thiel,  is  to  stop 
drinking.  There  is  no  other  current  therapy 
of  proved  value.  He  believes  the  effects  of 
alcohol  on  sexuality  may  be  additional 
persuasive  evidence  for  patient  education 
in  the  prevention  of  alcohol  abuse. 

The  studies  in  Pittsburgh  were  sup- 
ported by  the  National  Institute  on  Alcohol 
Abuse  and  Alcoholism,  the  Distilled 
Spirits  Council  of  the  United  States,  Inc., 
and  the  General  Clinical  Research 
Centers  Program  of  the  Division  of 
Research  Resources,  NIH. 

For  further  information  on  the  study, 
write  to  Dr.  David  Van  Thiel,  University  of 
Pittsburgh,  School  of  Medicine,  Scaise 
Hall,  Room  100-J,  Pittsburgh,  PA  15261.  ■ 


Vitamin  E Protects  Against  Cell  Damage 
Caused  By  Genetic  Disorders 


by  Susan  Johnson 


Large  doses  of  vitamin  E can  protect 
against  white  blood  cell  damage  and/or 
anemia  in  patients  with  certain  genetic 
disorders  in  which  glutathione 
metabolism  is  defective,  studies  at  NIH 
and  other  research  centers  have  shown. 
The  vitamin  does  this  without  correcting 
the  underlying  defect. 

Glutathione,  a substance  found  in  most 
body  tissues,  protects  polymorphonuclear 
leukocytes  (PMN’s)  and  red  blood  cells 
from  damage  by  oxidizing  agents.  These 
agents  harm  cells  by  reacting  with  their 
membranes  and  enzymes,  thereby  impair- 
ing the  function  of  these  vital  cellular 
components. 

PMN’s  are  white  blood  cells  that  defend 
the  body  against  infection  by  engulfing 
and  killing  bacteria  and  other  microorgan- 
isms. During  this  process,  the  PMN 
releases  several  times  the  normal  amount 
of  hydrogen  peroxide,  an  oxidizing  agent 
instrumental  in  killing  bacteria. 

While  hydrogen  peroxide  destroys 
foreign  organisms,  it  can  also  harm  the 
cell  itself  if  allowed  to  accumulate. 
Glutathione  reacts  with  excess  hydrogen 
peroxide  and  reduces  it  to  harmless  com- 
pounds. 

PMN’s  deficient  in  glutathione  cannot 
deactivate  excess  hydrogen  peroxide,  and 
as  a result  suffer  debilitating  damage  to 
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their  membranes  and  other  components. 
The  ability  of  these  cells  to  kill  bacteria  is 
greatly  reduced,  possibly  leaving  the  pa- 
tient more  vulnerable  to  infection. 

Red  blood  cells  are  exposed  to  many 
oxidizing  agents  during  their  120-day 
lifespan.  Glutathione  provides  a major 
defense  against  damage  by  these  agents. 
A deficiency  of  glutathione  can  lead  to 
destruction  of  red  blood  cells,  which 
results  in  anemia,  a shortage  of  red  cells 
in  the  blood. 

In  a study  conducted  at  the  National  In- 
stitute of  Child  Health  and  Human 
Development,  investigators  gave  vitamin  E 
to  a 2-year-old  boy  born  with  an  enzyme 
deficiency  which  prevented  him  from  mak- 
ing sufficient  amounts  of  glutathione.  The 
boy  was  anemic,  and  the  ability  of  his 
PMN’s  to  kill  bacteria  and  other  micro- 
organisms was  impaired.  Since  taking 
vitamin  E,  his  red  blood  cell  survival  has 
improved  and  his  PMN  function  has  been 
normal  for  18  months. 

The  boy’s  younger  brother  was  born 
with  the  same  disorder,  called  glutathione 
synthetase  deficiency.  Vitamin  E therapy 
was  initiated  when  he  was  4 days  old.  This 
infant  has  had  normal  PMN  function  and 
his  red  blood  cell  survival  has  been  normal 
for  the  past  year. 

The  protection  afforded  by  vitamin  E 


presumably  stems  from  its  property  as  a 
powerful  antioxidant,  the  investigators  ex- 
plained. The  vitamin  neutralizes  oxidizing 
agents  before  they  can  attack  cellular 
components.  It  does  not  correct  the  meta- 
bolic deficiency  in  the  cell. 

In  another  glutathione-related  disorder, 
called  glutathione  reductase  deficiency, 
patients  produce  insufficient  amounts  of 
an  enzyme  needed  to  reduce  glutathione. 
Glutathione  must  be  in  the  chemically 
reduced  state  to  inactive  oxidizing  agents. 
Vitamin  E can  protect  against  damage  to 
PMN's  in  patients  with  this  defect,  Dr.  Dirk 
Roos,  Central  Laboratory  of  The 
Netherlands  Red  Cross  Blood  Transfusion 
Service,  told  an  audience  at  NIH  recently. 
Whether  or  not  the  vitamin  can  protect 
against  red  blood  cell  destruction  in  these 
patients  is  unknown. 

Both  of  the  disorders  discussed  above 
are  rare.  A third  glutathione-related 
disorder,  glucose-6-phosphate  dehydro- 
genase (G6PD)  deficiency,  is  perhaps  the 
most  prevalent  of  all  genetic  defects. 

In  this  disease,  which  occurs  in  several 
forms,  an  enzyme  needed  to  keep  gluta- 
thione in  the  reduced  state  is  lacking.  The 
disease  is  characterized  by  red  blood  cell 
destruction;  PMN  damage  is  rarely  a prob- 
lem. 

Patients  with  the  commonest  form  of 
the  disorder,  Mediterranean  G6PD  defi- 
ciency, have  mild,  chronic  anemia.  Upon 
exposure  to  oxidative  drugs  or  infections, 
they  develop  serious,  sometimes  fatal, 
acute  anemia.  Among  the  drugs  that  can 
trigger  this  response  are  antimalarial 
drugs,  a class  of  antibiotics  called 
sulfonamides,  and  certain  analgesics. 

Studies  by  NIH  investigators  working  in 
Athens,  Greece,  have  shown  that  vitamin 
E significantly  reduces  the  rate  of  red 
blood  cell  destruction  in  patients  with 
mild  anemia  from  Mediterranean  G6PD 
deficiency.  It  is  not  clear  whether  the  pro- 
tection offered  is  sufficient  to  overcome 
the  severe  anemia  brought  on  by  drugs  or 
infection. 

In  another,  less  common,  form  of  G6PD 
deficiency,  patients  suffer  severe,  chronic 
red  blood  cell  destruction.  Large  doses  of 
vitamin  E do  not  help  most  patients  with 
this  form  of  the  disease,  NICHD  studies 
have  shown. 

The  study  of  glutathione  synthetase 
deficiency  was  reported  in  the  New 
England  Journal  of  Medicine,  Vol.  301 , No. 
17  (1979),  and  the  research  on  Mediter- 
ranean G6PD  deficiency  was  reported  in 
the  New  England  Journal  of  Medicine,  Vol. 
303,  No.  8 (1980).  Both  studies  were  sup- 
ported in  part  by  NICHD.  ■ 


Elephant  Man’s  Disease 
Studied  at  NIH 


by  Catherine  R.  Powell 


Hundreds  of  neurofibromas  cover  the 
skin  of  this  patient  with  NF.  The  disease 
is  also  marked  by  the  presence  of  “cafe- 
au-lait”  spots,  which  appear  on  the  lower 
back  of  this  individual.  NIH  PHOTO  1669 


The  curse  of  the  “Elephant  Man,”  the 
disease  dramatized  in  the  current  play  and 
movie,  afflicts  approximately  100,000 
Americans— one  of  every  3,000  live  births. 
The  medical  name  for  the  disease  is 
Neurofibromatosis  (NF),  or  Von 
Recklinghausen’s  disease.  It  affects  both 
sexes  and  all  ethnic  groups  equally 
throughout  the  world. 

Although  NF  is  incurable— its  symp- 
toms can  often  be  controlled  by  careful 
medical  and  surgical  management. 

NF  is  the  most  common,  clinically 
severe  single  gene  disorder  affecting  the 
central  nervous  system,  exceeding  the 
combined  frequencies  of  Huntington’s 
Disease,  Myotonic  Dystrophy,  Charcot- 
Marie-Tooth  and  Duchenne  Muscular 
Dystrophy.  NF  is  also  more  common  than 
sickle  cell  disease  or  cystic  fibrosis. 

Individual  NF  victims  may  be  quite 
disfigured,  as  was  John  Merrick,  the 
original  Elephant  Man.  His  innumerable 
skin  tumors  and  cranial  and  skeletal 


deformities  caused  him  considerable 
physical  pain  as  well  as  the  scorn  and 
mistreatment  of  19th  century  London 
society. 

NF  signs  can  be  very  mild,  consisting  of 
a small  number  of  flat,  brown  birthmarks, 
called  “cafe-au-lait”  spots  and  multiple 
benign  tumors  on  or  under  the  skin  of  any 
part  of  the  body.  The  disorder  may  present 
with  only  a few  spots  or  tumors  or  it  may 
progress  to  hundreds  of  neurofibromas, 
some  of  which  can  become  large  and  un- 
sightly. Sizeable  internal  tumors  may  also 
develop  in  the  brain,  along  peripheral, 
cranial  and  spinal  nerves.  Movement, 
hearing  and  sight  may  be  impaired  as  a 
result.  Scoliosis,  or  curvature  of  the  spine, 
is  a common  complication.  Approximately 
20  percent  of  NF  cases  are  severe  enough 
to  require  evaluation  or  therapy  in  a 
hospital  setting. 

Despite  its  prevalence  and  potential 
severity,  little  research  has  been  done  on 
NF  since  it  was  first  named  more  than  100 
years  ago  by  a German  pathologist, 
Fredrich  von  Recklinghausen. 

In  June  1979,  NIH’s  National  Cancer  In- 
stitute (NCI),  with  the  National  Neuro- 
fibromatosis Foundation  and  Baylor  Col- 
lege of  Medicine,  sponsored  a symposium 
on  Biologic  Approaches  to  Neurofibroma- 
tosis which  will  generate  the  first  major 
publication  of  research  findings  on  NF  in 
nearly  25  years.  The  proceedings  will  be 
published  as  a book  in  early  1981  by 
Raven  Press. 

This  year,  NCI’s  Clinical  Epidemiology 
Branch  has  evaluated  a number  of  NF  pa- 
tients in  the  NIH  Inter-Institute  Genetics 
Clinic.  Through  clinicai  and  laboratory 
studies,  the  researchers  hope  to  identify 
clues  to  the  variability  of  the  disease  and 
its  link  to  cancer. 

The  clinical  researchers  are  concen- 
trating on  certain  subgroups:  1)  identical 
or  fraternal  twins  with  one  or  both  af- 
fected; 2)  families  with  four  or  more  af- 
fected individuals  alive  over  two  or 
preferably  three  generations;  3)  families 
with  two  or  more  affected  siblings  and 
both  parents  apparently  unaffected;  and  4) 
NF  patients  with  cancer. 

The  clinicians  are  also  conducting  a 
questionnaire  survey  of  NF  patients  and 
their  families  who  are  members  of  the  Na- 
tional Neurofibromatosis  Foundation.  Oc- 
currence of  cancer,  patterns  of  clinical  ex- 
pression and  transmission,  causes  of 
death  and  patient’s  psychological 
response  to  their  disease  are  being  in- 
vestigated. Preliminary  results  from  the 
survey  show  that  NF  patients  are  at  a 
higher  risk  for  developing  cancer  of  the 
nervous  system  than  the  normal  popula- 
tion. 


Scientists  know  that  NF  is  genetically 
passed  via  an  autosomal  dominant  gene. 
A victim  has  a 50  percent  chance  of 
transmitting  the  disease  to  his  or  her  off- 
spring. However,  no  laboratory  or  clinical 
test  can  as  yet  predict  how  severely  these 
children  may  be  affected.  For  example,  an 
NF  patient  with  relatively  few  cafe-au-lait 
spots  and  pea-sized  skin  tumors  could 
produce  a severely  affected  child  and  the 
opposite  is  also  true. 

About  half  of  all  NF  cases  develop  as 
new  spontaneous  mutations  with  no 
previous  history  in  the  family.  NF  is  the 
most  common  known  spontaneous  muta- 
tion of  an  autosomal  dominant  gene. 
Once  such  a mutation  occurs,  the  defec- 
tive gene  will  be  transmitted  to  50  percent 
of  the  offspring  and  with  the  same  clinical 
variability  as  the  heritable  form. 

By  studying  genetic  markers  in  blood 
from  members  of  large  NF  families,  the 
NIH  researchers  hope  to  identify  the  loca- 
tion of  the  NF  gene  on  the  chromosome 
map.  If  a location  is  known,  a variety  of 
techniques  could  then  be  useful  in 
understanding  the  disease  process  and  in 
developing  diagnostic  tests  for  NF. 

Physicians  have  also  observed  that  NF 
gets  much  worse  during  hormonally  active 
periods,  i.e.  during  infancy,  puberty, 
pregnancy  and  menopause.  Ideally,  it  may 
be  possible  that  these  aggravated  growth 
periods  could  therefore  be  controlled  by 
manipulating  hormone  levels. 

According  to  Judith  L.  Bader,  M.D.  a 
pediatric  oncologist  with  NCI’s  Clinical 
Epidemiology  Branch,  the  development  of 
a laboratory  test  for  the  diagnosis  of  NF  is 
an  urgent  clinical  priority.  At  present,  the 
diagnosis  is  made  on  purely  clinical 
observations— the  number  of  cafe-au-lait 
spots  and  neurofibromas.  The  develop- 
ment of  an  accurate,  easy  lab  test  would 
benefit  patients  with  equivocal  signs, 
young  children  at  risk  for  NF  who  may  not 
yet  have  developed  sufficient  manifesta- 
tions to  make  a diagnosis,  and  pregnant 
women  who  might  be  carrying  an  affected 
fetus. 

Dr.  Bader  adds  that  collaborating  scien- 
tists at  NIH  and  at  Georgetown  University 
are  presently  examining  immune  markers 
in  affected  and  unaffected  NF  patients  to 
look  for  potential  markers  of  the  disease. 

Dr.  Bader  notes  that  “segmental  NF” 
cases  have  been  reported,  in  which  the 
victims  have  NF  signs  on  only  half  of  the 
body,  or  restricted  to  one  area.  The  “seg- 
mental” NF  patients  reported  to  date  have 
not  had  affected  offspring.  Scientists 
suspect  that  this  condition  results  from  a 
mutation  that  affects  the  embryo  after 
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development  has  begun  and  thus  impairs 
only  those  parts  of  the  body  that  arise 
from  the  mutated  cell. 

Dr.  Bader  has  recently  seen  a pair  of 
identical  twins  in  which  only  one  was  af- 
flicted with  NF.  This  is  an  unusual  situa- 
tion because  twins  are  usually  identical 
genetically.  This  situation  may  represent 
either  non-expression  in  the  unaffected 
twin  or  a very  early  post-zygotic  mutation 
just  after  twinning  in  the  affected  twin. 
Normally,  both  twins  would  be  expected 
to  be  the  same  genetically,  unless  one 
twin  has  a mutation  of  the  NF  gene  soon 
after  twinning. 

The  NIH  team  also  hopes  to  develop, 
from  their  clinical  observations  and  the 
survey,  a life-table  for  NF  victims.  By 
establishing  life  expectancies  and  com- 


parisons of  the  cancer  risk  of  NF  patients 
and  the  general  population,  they  can  give 
NF  victims  more  of  the  information  need- 
ed to  cope  with  life. 

“I  am  very  sympathetic  to  the  dif- 
ficulties that  the  NF  patients  and  their 
families  face,”  says  Dr.  Bader.  ‘‘Most  of 
these  people  can’t  find  a physician  who 
has  seen  more  than  one  case  of  NF. 
Besides  the  physical  pains  and  emotional 
aches  of  disfigurement,  not  knowing  the 
outcome  for  themselves  and  their  children 
makes  life  very  lonely  and  terrifying  for 
these  people.”  H 


Mew  Drug  Treatment  Reported  for  Rare, 
Blistering  Skin  Disease 


by  William  Reinckens 


New  hope  for  the  treatment  of  an  in- 
curable, debilitating  inherited  skin  disease 
that  causes  scarring,  deformities  and  mal- 
nutrition; and  in  some  cases,  can  even 
shorten  a person’s  life  span,  was  reported 
recently  by  NIH-supported  scientists  at 
Washington  University  School  of 
Medicine  in  St.  Louis,  MO. 

Dr.  Eugene  Bauer  and  his  colleagues 
reported  that  phenytoin  (diphenylhydan- 
toin),  and  anti-convulsant  drug,  signifi- 
cantly reduces  the  blistering  of  skin  and 
mucous  membranes  that  characterizes 
recessive  dystrophic  epidermolysis 
bullosa  (RDEB). 

Children  with  RDEB  have  skin  so  sen- 
sitive to  friction,  that,  in  severe  cases, 
everyday  actions  like  rubbing  an  eye  or 
wearing  shoes  can  raise  massive  blisters 
originating  in  the  deepest  layers  of  the 
skin.  Continuous  skin  destruction  and 
regrowth  due  to  friction  between  fingers 
and  toes  often  leads  to  mitten-like  deform- 
ities. Internal  surfaces  such  as  the 
mucous  membranes  of  the  mouth,  throat 
and  esophagus  can  be  involved,  some- 
times affecting  the  patient’s  nutritional 
status.  In  addition,  there  is  no  proved 
therapy  for  RDEB,  and  death,  in  some  in- 
dividuals, occurs  before  the  age  of 
thirty. 

With  Drs.  T.W.  Cooper,  N.B.  Easterly 
and  D.R.  Tucker,  Dr.  Bauer  gave  phenytoin 
orally  to  17  patients  at  Washington  Univer- 
sity School  of  Medicine  and  Northwestern 
University  Medical  School  in  Chicago. 
After  15  months  of  therapy,  blisters  and 
sores  were  significantly  reduced  in  the 


majority  of  patients. 

Twelve  of  the  17  patients  showed  a 
decrease  in  blistering  of  45  percent  or 
more.  Nine  of  these  patients  were  severely 
affected  with  this  disease.  In  addition, 
there  was  a good  correlation  between 
therapeutic  response  and  blood  levels  of 
the  drug.  When  phenytoin  was  temporarily 
discontinued,  symptoms  returned  or 
became  more  severe. 

In  addition,  the  overall  side  effects  of 
the  drug  were  minimal.  Two  patients  ex- 
perienced lethargy  and  dizziness  at  high 
doses.  However,  these  side  effects  sub- 
sided with  no  loss  of  effectiveness  when 
the  doses  were  reduced. 

Although  the  mechanism  behind  pheny- 
toin’s  effectiveness  in  children  with  RDEB 
remains  unclear,  Dr.  Bauer  and  his  col- 
leagues found  some  evidence  that  it  acts 
by  blocking  the  production  and/or  release 
of  collagenase,  an  enzyme  that  breaks 
down  the  protein  framework  of  skin. 

This  finding  reinforces  recent  data  that 
suggest  that  the  disorder  results  from  the 
excessive  synthesis  and  accumulation  of 
the  enzyme  (collagenase),  which  is  found 
in  abnormally  high  levels  in  RDEB  blisters. 

The  research  was  supported  by  grants 
from  the  National  Institute  of  Arthritis, 
Metabolism  and  Digestive  Diseases,  the 
Division  of  Research  Resources  and  the 
National  Foundation  of  the  March  of 
Dimes. 

The  complete  report  of  this  research 
was  published  in  the  October  2 issues  of 
The  New  England  Journal  of  Medicine,  fa 


Diabetes  Linked  With 
Viruses,  the  Environment 
and  Genes 


by  Hilah  Thomas 


Investigators  at  the  National  Institute  of 
Dental  Research  (NIDR)  are  accumulating 
evidence  that  links  the  insulin-dependent 
or  juvenile-onset  type  of  diabetes  more 
closely  with  viral  infections,  environ- 
mental hazards,  and  genetic  predisposi- 
tion, all  of  which  may  be  necessary  for 
this  disease  to  develop. 

Although  insulin-dependent  diabetes 
accounts  for  only  some  10  percent  of 
diabetes  cases,  these  patients  are  usually 
children  or  young  adults  whose  entire 
lives  depend  upon  their  adjustments  to 
taking  insulin  daily.  Understanding  the 
cause(s)  of  this  disease  may  ultimately 
lead  to  prevention. 

Recent  research  from  NIDR  has  shown 
that  at  least  one  case  of  juvenile-onset 
diabetes  was  caused  by  a virus,  namely 
Coxsackie  virus,  type  B4.  The  virus  was 
recovered  from  the  pancreas  of  a child 
who  died  with  acute  diabetes.  After  injec- 
ting viral  material  into  mice  that  are  par- 
ticularly susceptible  to  diabetes,  they  too 
developed  the  disease.  Proof  that  the  virus 
actually  was  responsible  for  the  diabetes 
was  obtained  by  coupling  a dye  to  anti- 
body made  against  Coxsackie  virus  and 
showing  that  this  antibody  attached  to 
beta  cells  within  the  pancreas  of  the 
diabetic  but  not  the  control  mice.  Normal- 
ly, the  Coxsackie  virus  causes  only  mild, 
transient  respiratory  symptoms. 

Now,  NIDR  virologists  and  their 
associates  have  examined  pancreatic 
samples  from  250  children  who  died  as 
the  result  of  14  different  viral  infections 
and  report  that,  in  28  cases,  the  insulin- 
making beta  cells  in  the  pancreas  were 
damaged  in  varying  degrees.  These 
children  were  victims  of  Coxsackie  virus, 
type  B cytomegalovirus,  varicella  zoster 
(shingles),  and  congenital  rubella  or  Ger- 
man measles  virus. 

The  pathologists  noted  that  pancreatic 
tissues  of  victims  of  several  other  viruses 
appeared  to  be  normal.  They  observed  the 
greatest  destruction  of  beta  cells  among 
children  with  Coxsackie  virus.  Damage  in 
the  cases  of  cytomegalovirus  and 
varicella  zoster  was  less  severe,  and  some 
children  with  each  of  these  viral  infections 
had  undamaged  pancreatic  tissues. 

The  scientists  concluded  that  whereas 
more  than  one  virus  may  damage  insulin- 
producing  cells  in  the  pancreas,  many 


Dr.  Takashi  Onodera,  a Visiting  Associate  from  Japan,  is  using  a double-labeled 
immunofluorescence  antibody  technique  to  study  viral-induced  diabetes. 
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potentially  damaging  viral  infections  ap- 
parently have  no  overt  diabetic  conse- 
quences. An  explanation  for  this  dif- 
ference has  come  from  animal  research  in 
their  laboratory. 

Some  strains  of  mice  are  known  to 
develop  diabetes  after  infection  with  cer- 
tain viruses  (e.g.,  encephalomyocarditis 
virus),  whereas  other  strains  recover  from 
the  same  infection  without  residual 
diabetes.  This  capacity  of  mice  to  develop 
virus-induced  diabetes  has  been  shown  to 
be  genetically-controlled.  That  is,  only 
animals  with  the  right  genetic  background 
develop  diabetes  when  exposed  to  a virus. 

In  man,  a tendency  towards  diabetes 
also  seems  to  run  in  certain  families.  But 
even  in  these  families,  some  individuals 
escape  diabetes,  while  in  other  families 
with  no  known  genetic  flaw,  some 
members  succumb  to  the  disease. 

The  NIDR  investigators  then  tested  a 
theory  that  several  environmental  insults 
contribute  to  diabetes.  Streptozotocin,  a 
drug  used  to  induce  diabetes  in  experi- 
mental animals,  when  given  in  fairly  large 
doses,  produces  diabetes  by  selectively 
killing  beta  cells.  However,  the  scientists 


experimented  with  low  doses  which 
destroyed  some  beta  cells,  but  not  enough 
to  produce  diabetes. 

Mice  given  streptozotocin  were  then  in- 
fected with  virus.  Under  these  conditions 
encephalomyocarditis  virus  caused 
diabetes  not  only  in  the  genetically-sus- 
ceptible  strains  of  mice,  but  also  in  some 
of  the  otherwise  resistant  strains.  The 
scientists  also  found  that  other  viruses 
(Coxsackie  viruses,  types  B3  and  B5), 
which  usually  failed  to  produce  diabetes 
in  mice,  caused  diabetes  in  animals  when 
the  reserves  of  beta  cells  had  been  reduc- 
ed by  streptozotocin. 

The  researchers  speculate  that  cumu- 
lative environmental  injuries  from  viruses, 
chemicals,  or  toxins,  each  producing 
some  beta  cell  damage,  finally  result  in 
overt  diabetes  when  the  beta  cell  popula- 
tion of  the  individual  has  been  sufficiently 
depleted.  They  now  hope  to  use  streptozo- 
tocin on  laboratory  animals  to  identify 
other  viruses  potentially  able  to  cause 
insulin-dependent  diabetes. 

A.B.  Jenson,  M.D.,  now  at  Georgetown 
University  School  of  Medicine,  H.S. 
Rosenberg,  M.D.,  of  the  University  of 
Texas  Medical  School,  Houston,  and  A.L. 
Notkins,  M.D.,  of  NIDR  reported  the 
human  studies  in  the  August  18  issue  of 
The  Lancet.  The  animal  research  with 
streptozotocin  was  published  in  Nature, 
November  27,  1980,  by  A.  Toniolo,  M.D.,  T. 
Onodera,  Ph.D.,  J.  Yoon,  Ph.D.,  and  A.L. 
Notkins,  M.D.  ■ 


Sleep  Length  Determined 
By  Body  Temperature 
Rhythm  — Not  By  How  Long 
You’ve  Been  Awake 


by  Helen  Ou 


Researchers  report  that  the  length  of 
human  sleep  is  determined  by  natural 
body  rhythms,  especially  body  tempera- 
ture. The  study  revealed  that  in  an  environ- 
ment free  of  time  cues— no  clocks,  radios, 
windows,  etc.,  a healthy  person  with  a 
higher  body  temperature  will  sleep  longer 
than  a person  with  a lower  body 
temperature  on  a self-scheduled  routine. 

Previous  studies  on  the  processes  that 
control  sleep  duration  have  not  been  con- 
clusive. A number  of  studies  have  con- 
tradicted the  assumption  that  the  length 
of  sleep  is  determined  by  the  length  of 
prior  wakefulness.  So-called  “recovery” 
sleep  after  even  10  days  of  total  sleep 
deprivation  rarely  exceeded  11  to  16 
hours,  while  both  longer  and  shorter  sleep 
times  were  seen  in  subjects  not  deprived 
of  sleep  who  lived  on  a self-scheduled 
routine.  This  wide  variation  in  sleep  dura- 
tion has  been  characterized  as  random 
and  irregular. 

Researchers  now  conclude  that  varia- 
tions in  sleep  duration  occur  in  a consis- 
tent and  predictable  manner,  depending 
on  the  circadian  (daily)  phase  of  the  body 
temperature  rhythm  at  bedtime,  rather 
than  how  long  a person  has  been  awake. 

The  researchers  conducted  sleep  exper- 
iments involving  12  male  subjects,  living 
separately  for  up  to  six  months  in  an  en- 
vironment free  of  time  cues.  Each  subject 
determined  his  own  free-running,  non-24- 
hour  sleep-wake  schedule.  The  duration  of 
sleep  for  each  subject  was  recorded  by  a 
polygraph. 

By  monitoring  these  circadian  rhythms, 
the  researchers  found  that  body 
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temperature  at  the  time  of  falling  asleep  is 
the  best  indicator  of  how  long  a person 
will  sleep.  The  data  also  indicated  that  the 
rate  of  REM  (rapid  eye  movement),  sleep 
accumulation,  REM  latency  (inactivity), 
bedtime  selection,  and  self-rated  alert- 
ness assessments  were  correlated  with 
the  body  temperature  rhythm. 

The  human  body  temperature  varies  on 
a regular  daily  cycle.  On  this  basis,  the 
researchers  found  that  when  the  subjects 
went  to  sleep  when  the  body  temperature 
was  at  its  lowest  they  slept  an  average  of 
7.8  hours  and  woke  when  their  temper- 
ature began  to  rise.  When  the  subjects 
went  to  sleep  at  or  after  the  peak  of  the 
temperature  cycle,  they  slept  almost  twice 
as  long— 14.4  hours.  They  slept  through 
the  high  temperature  phase  and  woke  up 
during  the  next  upswing  of  the 
temperature  curve.  Length  of  sleep  was 
primarily  dependent  on  its  phase  within 
the  temperature  cycle,  even  when  the 
chosen  bedtimes  followed  more  than  20 
hours  of  prior  wakefulness. 

All  free-running  subjects  in  the  study 
chose  to  go  to  bed  at  certain  phases  of  the 
temperature  cycle  much  more  frequently 
than  at  other  stages.  The  greatest  bedtime 
frequency  was  just  after  the  low  point  of 
the  temperature  cycle. 

The  process  of  sleep  also  varied  with 
the  body  temperature.  The  first  50  minutes 
of  REM  sleep  were  accumulated  an 
average  of  two  hours  earlier  when  sleep 
began  just  after  the  low  point  of  the 
temperature  cycle,  as  compared  with 
sleep  beginning  just  after  the  high  point  of 
the  temperature  cycle.  REM  sleep  occurs 
approximately  90  minutes  after  the  onset 
of  sleep  and  reoccurs  periodically.  The 
variation  in  REM  sleep  with  the  time  of 
day  is  based  on  a close  relationship  be- 
tween a rhythm  in  REM  sleep  and  the  body 
temperature  rhythm.  Both  of  these 
rhythms  can  oscillate  together  at  a period 
different  from  the  sleep-wake  cycle  itself. 

A reanalysis  of  published  data  from 
other  sleep  laboratories  provided  support- 
ing evidence  for  the  link  between  body 
temperature,  sleep  duration  and  REM 
sleep.  Although  not  previously  recognized, 
other  subjects  studied  in  free-running  con- 
ditions, whether  in  caves  or  in  isolation 
facilities,  have  shown  the  same 
dependence  of  reported  sleep  duration  on 
circadian  temperature  phase. 

“These  findings  have  major  implica- 
tions for  understanding  the  timing  of 
human  sleep  and  may  also  help  explain 
the  sleep-wake  patterns  in  shift  workers 
and  in  certain  clinical  sleep  disorders,” 
concludes  Czeisler,  one  of  the  sleep 
researchers  from  Montefiore  Hospital  in 
New  York. 

*U.S.  GOVERNMENT  PRINTING  OFFICE:  1981-0-341-142/3546 


The  researchers  were:  Charles  A. 
Czeisler  of  the  Laboratory  of  Human 
Chronophysiology  at  Montefiore  Hospital 
in  the  Bronx,  N.Y.,  and  the  Sleep  Research 
Center  at  Stanford  University  School  of 
Medicine;  Elliot  D.  Weitzman  of 
Montefiore  and  the  Albert  Einstein  Col- 
lege of  Medicine  in  the  Bronx;  Martin  C. 
Moore-EDE  of  Harvard  Medical  School  in 
Boston;  and  Janet  C.  Zimmerman  and 
Richard  S.  Knauer  of  Montefiore  Hospital 
and  Medical  Center. 

This  study  was  funded  in  part  by  the  Na- 
tional Institutes  of  Health  and  was 
reported  in  the  December  12, 1980  issue  of 
Science.  H 
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Scientists  can  now  request 
cell  cultures  from  a 
repository  in  New  Jersey  to 
help  them  better  understand 
how  cells  work,  form  body 
organs,  become  malignant 
or  die.  This  facility, 
established  in  the  early 
seventies,  will  help  scientists 
answer  the  existing  ques- 
tions of  cellular  research. 

See  page  3. 

NIH-supported  scientists  are 
developing  a new  dialysis 
technique  which  would  free 
patients  from  kidney  dialysis 
machines.  A catheter  is  im- 
planted in  the  lining  of  the 
patient’s  abdominal  wall, 
Siting  as  a natural  kidney 
filter.  This  experimental 
therapy  may  allow  patients 
much  greater  mobility  and 
enable  then  to  carry  on  a 
more  normal  life.  See  page  8. 
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Cystic  fibrosis  researchers 
are  currently  working  on  a 
new  screening  procedure 
that  may  someday  aid  young 
couples  with  a family  history 
of  CF  in  planning  their 
families.  Another  test— a 
more  sophisticated  one— is 
being  designed  to  detect 
carriers  as  well  as  victims. 
See  page  6. 


Reye’s  Syndrome— a child- 
hood disorder  that  baffles 
physicians  and  mimics  other 
illnesses— was  the  topic  of 


a consensus  meeting  held  at 
NIH.  Medical  experts  empha- 
sized the  importance  of  early 
diagnosis  and  urged  parents 
to  learn  the  signs  and  symp- 
toms of  this  life-threatening 
problem.  See  page  2. 


After  several  years  of 
testing,  researchers  have 
developed  a hepatitis  B vac- 
cine to  protect  those  in- 
dividuals whose  lifestyles 
may  warrant  protection  from 
this  virus.  The  vaccine, 
which  scientists  have  been 
working  on  since  the  early 
sixties,  is  made  up  of  an- 
tigens on  the  surface  of  the 
virus.  Some  experts  believe 
it  may  be  available  in  less 
than  two  years. 

See  page  13. 
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Reye’s  Syndrome— Meeting  at  NIH  Gives 
Physicians  a New  System  to  Identify  Stages 


by  Ray  Fleming 


Senator  John  Melcher  (D.-MT),  flanked  by  Drs.  Murray  Goldstein  (right),  acting 
NINCDS  director,  and  Dr.  Charles  Lowe,  Acting  Associate  Director,  Office  for  Medical 
Applications  of  Research  study  the  proceedings  of  the  Reye’s  Syndrome  consensus 
development  conference.  NIH  PHOTO  #1672 


The  30th  NIH  consensus  development 
conference  ended  on  March  4 with  general 
agreement  on  the  criteria  for  diagnosing 
and  treating  Reye’s  Syndrome  and  on  a 
series  of  research  recommendations. 

Participants  at  the  conference,  including 
research  scientists,  physicians,  parents, 
and  a 13-member  panel  of  experts,  dis- 
cussed in  detail  the  life-threatening 
disorder  that  sometimes  develops  in 
children  and  adolescents  following  a viral 
infection.  The  illness  results  in  10  percent 
to  25  percent  mortality;  survivors 
sometimes  suffer  permanent  brain 
damage. 

Most  recently,  association  with  influenza 
epidemics,  has  brought  Reye’s  Syndrome, 
a potentially  fatal  illness,  world-wide  atten- 
tion from  the  general  medical  and  non- 
medical public. 

Guest  speaker  Senator  John  Melcher  of 
Montana  called  for  increased  research  on 
Reye’s  Syndrome,  stressed  the  importance 
of  early  diagnosis,  and  emphasized  the 
need  for  better  public  understanding. 
Remembering  families  who  lost  children 
before  the  syndrome  was  clearly  defined, 
Senator  Melcher  said  of  the  disorder,  “It’s  a 
heartbreaker,  as  you  know.” 

The  National  Institute  of  Neurological 
and  Communicative  Disorders  and  Stroke 
(NINCDS)  was  the  lead  agency  for  the  con- 


ference, which  provided  a forum  for  con- 
sidering signs,  symptoms,  and  laboratory 
findings  associated  with  Reye’s  Syndrome. 
The  effectiveness  of  different  treatments 
was  also  discussed,  as  were  the  studies 
needed  to  further  understand  and  treat  the 
illness. 

A comprehensive  consensus  statement 
strongly  recommended  wide  distribution  of 
information  about  Reye’s  Syndrome.  The 
consensus  statement  also  outlined 
laboratory  tests  helpful  in  diagnosing  the  ill- 
ness, and  developed  a uniform  multistage 
system  for  measuring  the  severity  of  the  ill- 
ness and  for  guiding  treatment.  In  addition, 
the  statement  identified  a “lengthening 
list”  of  illnesses  that  mimic  Reye's  Syn- 
drome and  cause  diagnostic  problems  for 
the  physician. 

The  consensus  panel  also  addressed  the 
question  of  differing  treatments  at  different 
stages  of  the  illness.  The  administration  of 
dextrose-containing  fluids  was  regarded  by 
panel  members  as  a standard  therapy  for 
early  stages  of  the  syndrome,  but  several 
methods  used  to  control  the  cranial 
pressure  frequently  found  in  later  stages 
were  still  considered  "investigational.”  Use 
of  intracranial  pressure  monitoring  devices, 
a subject  of  considerable  interest  to  con- 
ference participants,  “has  not  been  shown 
to  have  a detrimental  effect  on  outcome  in 


children  with  Reye’s  Syndrome,”  according 
to  the  consensus  statement. 

Panel  members  urged  parents  to  learn 
the  signs  of  Reye's  Syndrome,  and  to  seek 
prompt  medical  attention  for  their  chi Idr 
if  symptoms  develop.  Specifically,  parei 
should  suspect  Reye’s  Syndrome  if  during 
or  while  recovering  from  a viral  illness 
(most  commonly  chicken  pox  or  influenza), 
their  children  “unexpectedly  develop 
repetitive  vomiting  and  altered  behavior 
such  as  lethargy,  confusion,  irritability,  or 
aggressiveness.”  According  to  the  consen- 
sus statement,  early  diagnosis  and  inten- 
sive pediatric  care  by  an  experienced 
medical  team  are  key  factors  in  improving 
the  survival  rate  of  affected  children. 

Of  the  possible  relationship  between 
Reye’s  and  the  use  of  salicylates  such  as 
aspirin  to  reduce  fever,  the  panel  counseled 
parents  and  physicians  to  “be  aware  that 
most,  if  not  all,  medications  have  potential 
deleterious  effects;  thus,  caution  in  the  use 
of  salicylates  in  children  with  influenza  and 
those  with  varicella  is  prudent.”  The  panel 
agreed,  however,  that  more  data  were 
necessary  before  recommending  changes 
in  the  way  physicians  treat  fever  in 
children. 

While  emphasizing  that  complete 
recovery  from  Reye’s  Syndrome  could  be 
expected  in  the  majority  of  cases,  panelists 
also  agreed  that  possible  psychological 
aftereffects  might  be  seen  in  some  children 
who  experience  the  more  severe  stages  of 
the  illness.  For  parents,  the  panel  offered 
useful  suggestions  to  help  ease  tk 
recovery  period. 

The  consensus  statement  identified 
several  research  areas  for  greater  atten- 
tion. The  cause  of  the  illness  was  judged  to 
be  the  most  critical  research  concern,  with 
epidemiology,  diagnosis,  and  disease 
screening  also  needing  additional  study. 
Treatment,  monitoring,  evaluation,  and 
follow-up  of  patients  were  other  areas 
recommended  for  future  research. 

Copies  of  the  final  consensus  statement 
can  be  obtained  from  Michael  J.  Bernstein, 
Director  of  Communications  for  the  Office 
for  Medical  Applications  of  Research,  NIH, 
Bldg.  1,  Rm.  216,  Bethesda,  Md.  20205 
(496-1143).  Proceedings  of  the  conference 
will  be  available  later. 

Additional  conference  sponsors  were 
the  National  Institute  of  Allergy  and  Infec- 
tious Diseases;  the  National  Institute  of  Ar- 
thritis, Diabetes,  and  Digestive  and  Kidney 
Diseases;  the  National  Institute  of  Child 
Health  and  Human  Development;  the  Na- 
tional Institute  of  Environmental  Health 
Sciences;  and  the  Division  of  Research 
Resources.  Collaborating  agencies  were 
the  Centers  for  Disease  Control  and  the 
National  Center  for  Health  Statistics. 
Assistance  was  also  provided  by  the  NIH 
Office  for  Medical  Applications 
Research.  ■ 
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When  the  culture  has  “grown”  to  fill  a 
flask,  cells  are  “harvested"  and  trans- 
ferred to  ampules  for  storage  until  re- 
quested for  laboratory  study. 

ft  In  a time  when  commercial  companies 
Wan  “splice  genes”  for  profit,  it’s  hard  to 
remember  that  just  30  years  ago,  very  little 
was  known  about  the  genetic  information 
packed  inside  the  human  cell.  Watson  and 
Crick  had  yet  to  publish  their  “double  helix” 
theory  about  the  structure  of  DNA,  the 
material  that  comprises  our  genes.  The 
biochemical  “language”  in  which  genetic 
instructions  are  “written”  was  not  known. 
In  fact,  scientists  didn’t  even  have  an  ac- 
curate count  of  the  number  of  human 
chromosomes. 

Today,  research  on  cells  themselves  is 
bringing  us  tantalizingly  close  to  under- 
standing such  key  questions  as  how  cells 
differentiate  to  form  body  organs,  why 
some  cells  become  malignant,  and  why 
cells  eventually  age  and  die.  Moreover, 
developing  knowledge  holds  out  the  hope 
that  scientists  may  one  day  be  able  to 
replace  disease— producing  genes  with 
normal  ones— or  activate  some  genes  and 
deactivate  others  to  treat  disease. 

This  explosive  research  progress  has 
been  made  possible  in  large  part  by  the 
development  of  techniques  for  growing 
human  cells  in  the  laboratory— and  by 
greater  availability  of  these  cells  for  scien- 
tists who  want  to  study  them. 
^Repositories  (“cell  banks”)  now  supply 
many  kinds  of  cells  to  scientists.  As 
biologist  Lewis  Thomas  has  put  it,  cells 
have  become  “neat  and  handy”  laboratory 
instruments  for  researchers  seeking  to 


Culture  of  cells  from  a patient  with  a 
genetic  disease  starts  with  a small  sliver 
of  skin  taken  from  the  patient's  forearm. 

Tissue  is  cut  into  tiny  pieces  and  added 
to  nutrient  solution  in  a flask,  where  the 
skin  cells  will  multiply.  NIH  PHOTO  #1674 

understand  the  cellular  and  molecular  pro- 
cesses underlying  health  and  disease. 

The  Human  Genetic  Mutant  Cell 
Repository  in  Camden,  New  Jersey— now 
the  largest  cell  repository  in  the  world- 
ships  more  than  3,000  cell  cultures  a year 
to  scientists  in  the  United  States  and 
abroad.  The  repository,  which  was 
established  in  1972  under  a contract  from 
the  National  Institute  of  General  Medical 
Sciences,  collects,  grows,  stores  and 
makes  available  cell  cultures  from  patients 
and  their  families  with  genetic  diseases 
and  chromosomal  abnormalities.  The 
repository  also  contains  some  cell  lines 
from  animal  models  of  human  disease  and 
from  normal  controls. 

The  repository  collection,  which  now 
numbers  nearly  4,200  specimens,  is  care- 


Ampules are  heat  sealed  before  being 
placed  for  storage  in  liquid  nitrogen 
tanks  at  - 316°F  ( - I96°C).  NIH  PHOTO  #1673 

fully  documented  with  verified  disease 
diagnoses  and  family  history  for  each  cell 
line.  Cell  lines  represent  a number  of 
diseases  that  are  clearly  hereditary  (more 
than  2,000  such  diseases  have  been  iden- 
tified), as  well  as  certain  wide-spread 
disorders  in  which  genetic  factors  play  a 
less  well-defined  but  important  role. 

Since  each  cell  in  the  body  contains  all 
of  an  individual’s  genes,  any  defective  gene 
should  be  present  in  any  type  of  body  cell. 
The  repository  contains  some  cells  obtain- 
ed from  blood  samples;  however  most  of 
the  cells  stored  are  skin  cells,  or  fibro- 
blasts, which  are  also  easy  to  obtain— just 
a tiny  sliver  of  skin  from  the  patient’s 
forearm  is  all  that’s  needed  to  start  a 
culture.  The  samples  can  be  collected  by 
health  professionals  anywhere,  then  sealed 
with  a little  antibiotic  (since  skin  is  not 
sterile)  and  sent  to  Camden. 

At  the  repository  the  skin  sample  is  cut 
into  tiny  pieces,  each  of  which  is  placed  in 
a culture  flask  with  a “growing  medium” 
containing  fetal  calf  serum.  After  3 to  4 
weeks  in  an  incubator,  the  multiplying  cells 
are  transferred  to  additional  flasks  to  con- 
tinue to  grow.  When  12  to  15  flasks  of  the 
cell  line  have  been  accumulated,  the  cells 
are  harvested  in  ampules  and  stored  in  li- 
quid nitrogen  at  a temperature  of  -316°F 
until  requested  for  research.  When  properly 
thawed,  these  living  cells  will  resume  their 
functions  and  start  to  multiply  again. 

Cells  from  the  Camden  repository  are  be- 
ing used  to  study  many  different  disorders, 
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both  clearly  hereditary  conditions  such  as 
rare  Lesch-Nyhan  disease  (which  causes 
profound  mental  retardation)  and  common 
disorders  such  as  arthritis  and  diabetes 
that  may  have  a genetic  component. 

At  present,  the  repository  is  establishing 
a collection  of  cell  lines  from  patients  with 
psychiatric  disorders,  including  schizo- 
phrenia and  manic-depression.  This  collec- 
tion will  be  helpful  to  investigators  trying  to 
understand  psychiatric  illness  from  a 
biochemical  point  of  view. 

Hypercholesterolemia  is  a genetic 
disorder  that  causes  abnormally  high  blood 
cholesterol  levels  and  may  account  for 
some  20  percent  of  all  heart  attacks  in  pa- 
tients under  60.  Using  cells  from  the 
repository,  investigators  have  learned  how 
to  identify  individuals  with  this  disorder, 
who  are  at  risk  for  an  early  heart  attack, 
allowing  them  to  take  preventive  measures 
such  as  low-fat  diets,  appropriate  medica- 
tion, and  changes  in  life  style. 

Often  cell  biologists  discover  that  their 
research  findings  have  unexpected 
relevance  for  areas  outside  the  focus  of  a 
particular  project.  For  example,  scientists 
studying  DNA  repair  have  turned  their  at- 
tention to  a variety  of  diseases  of  nervous 
system  degeneration,  including  Hunting- 
ton’s disease.  The  results  have  led  to  a 
hypothesis  that  a basic  defect  in  these 
diseases  is  a decreased  ability  to  repair 
damaged  DNA.  Understanding  the  founda- 
tions of  such  diseases  is  important,  and 
confirmation  of  these  results  could  even- 
tually lead  to  presymptomatic  diagnosis  of 
the  disease. 

Such  a test  could  be  particularly  impor- 
tant for  genetic  counseling  for  families  in 
which  Huntington's  disease  has  appeared. 
Symptoms  of  this  fatal  disorder— which 
causes  progressive  deterioration  of  mind 
and  body— most  commonly  do  not  appear 
until  its  victims  reach  their  thirties  or  for- 
ties. By  that  time  they  may  have  passed  the 
gene  along  to  children,  each  of  whom 
would  have  a 50  percent  chance  of  develop- 
ing the  disorder. 

Another  important  area  of  research  in- 
volves cells  with  certain  spontaneously  oc- 
curring abnormalities  of  the  chromosome. 
One  of  these,  “translocation”— where  part 
of  a chromosome  has  broken  off  and 
become  stuck  to  another  chromosome — 
plays  an  important  part  in  “gene  mapping.” 
Gene  mapping,  locating  where  and  on  what 
chromosome  a particular  gene  lies,  is  one 
of  the  fastest  growing  areas  of  genetic 
research.  Determination  of  the  location  of 
defective  genes  that  cause  serious  ill- 
nesses brings  the  possibility  of  cure  a giant 
step  closer. 

Says  Lewis  Thomas  about  today’s  explo- 
sion of  cellular  research,  “There  are  fas- 
cinating ideas  all  over  the  place,  irresistible 
experiments  beyond  numbering,  all  sorts  of 
new  ways  into  the  maze  of  problems.” 

The  next  30  years  of  unraveling  the 
secrets  of  the  cell  should  be  no  less  ex- 
citing than  those  just  past.  ■ 


Researchers  Consider  Chemical  Exposure  a 
Source  of  Disease  in  Children 

( 

by  Thomas  Hawkins 


Pediatricians  are  urged  to  look  into  en- 
vironmental and  occupational  chemical  ex- 
posure as  a possible  source  of  disease  in 
children.  Dr.  Walter  J.  Rogan  points  out  in 
the  Journal  of  Pediatrics  (Vol.  97,  Nov.  1980, 
No.  5)  that  exposure  can  cause  toxicity  in 
the  unborn  and  in  young  children  but  may 
not  even  cause  symptoms  in  adults.  Often 
children  are  exposed  to  chemicals  or  other 
toxic  substances  through  specific  catas- 
trophic situations  such  as  chemical  spills, 
or  from  their  parents’  work  clothes,  or  from 
the  environment. 

Dr.  Rogan,  an  epidemiologist  in  the 
Biometry  Branch  of  the  National  Institute 
of  Environmental  Health  Sciences,  (NIEHS) 
notes  that  puzzling  symptoms,  signs,  or 
laboratory  abnormalities  may  be  related  to 
chemical  exposures,  and  that  physicians 
should  inquire  about  the  occupation  and 
hygiene  of  all  family  members.  Occupa- 
tions involving  exposures  to  toxic 
substances  are  not  uncommon.  According 
to  the  National  Institute  of  Occupational 
Safety  and  Health  (NIOSH),  there  are  over 
100  jobs  involving  lead  exposure  alone. 
Sometimes  children  may  come  in  contact 
with  environmental  toxins  by  their  mothers’ 
milk.  Dr.  Rogan  notes  that,  “any  highly  lipid 
(fat)  soluble  chemical  with  which  a woman 
comes  in  contact  might  well  appear  in  her 
miik.” 

Everyone,  including  infants  and  children, 
can  be  exposed  to  PCBs  and  DDT.  These 
are  passed  to  the  children  through  breast 
milk  and  through  water,  food,  air,  and  in 
some  cases,  bodily  contact,  the  same  as 
an  adult. 

Pediatricians  should  be  aware  that 
sometimes  infants  are  breastfed  at  the 
workplace,  causing  exposures  that  are 
more  immediately  transmitted  in  tnis  situa- 
tion. Dr.  Rogan  cites  an  incident  where  a 
woman  ate  lunch  with  her  husband  every 
day  in  a drycleaning  shop.  Her  exposure  to 
tetrachlorethylene,  a drycleaning 
substance,  caused  prolonged  cholestatic 
jaundice  in  her  breastfed  child,  which  was 
resolved  once  the  source  of  exposure  was 
discovered  and  breast  feeding  discon- 
tinued. 

New,  energy  efficient  homes  and  older 
restored  homes  present  potential  situa- 
tions where  children  might  be  exposed  to 
toxic  substances.  New,  better  insulated, 
more  tightly  constructed  homes  tend  to  re- 
tain carbon  monoxide  from  wood  and  coal 
heating  systems,  as  well  as  fumes  given  off 
by  fiberboard  and  other  construction 
materials  containing  formaldehyde. 


Restoration  of  inner  city  housing  reintro- 
duces hazards  to  children  exposed  to  lead- 
based  paint.  The  lead  reenters  the  air  when 
old  painted  surfaces  are  sanded.  Lead  has 
also  caused  problems  in  homes  where  bat- 
tery casings  have  been  used  as  fuel  for 
heating. 

Other  childhood  exposures  have  occur- 
red as  the  result  of  catastrophic  incidents, 
such  as  the  TCDD  exposure  in  Seveso, 
Italy,  and  the  PCB  exposure  in  Yusho, 
Japan.  Here  in  the  United  States  waste 
dump  sites  similar  to  Love  Canal  (in  New 
York)  pose  a long-term  challenge  to  resear- 
chers and  clinicians,  as  the  health  effects 
of  exposures  to  multiple  substances  must 
be  discerned. 

Dr.  Rogan  says:  “The  management  of 
persons  exposed  to  potentially  toxic 
agents  can  be  vexing.  The  human  toxicity 
to  be  expected  from  an  agent  may  be 
unfamiliar  to  the  clinician  or  may  be 
unknown.  Not  all  persons  exposed  may 
have  symptoms,  and  different  symptoms 
may  be  seen  in  different  people.  When  the 
exposure  is  a carcinogen,  the  expect?  ' 
latency  period  of  many  years  makes 
diagnosis  difficult;  finally,  the  fear  of  litiga- 
tion, and  testimony  may  be  present.” 

Nonetheless,  since  these  diseases  are 
among  the  most  preventible,  the  rewards 
for  maintaining  the  “high  index  of  suspi- 
cion and  exploiting  research  opportunities 
as  they  arise  is  substantial,”  Dr.  Rogan 
concludes. 

NIEHS  is  the  principal  federal  agency  for 
basic  biomedical  research  on  the  health  ef- 
fects of  environmental  agents.  Located  in 
Research  Triangle  Park,  North  Carolina,  it 
is  the  only  one  of  the  National  Institutes  of 
Health  not  located  in  Bethesda,  Maryland. 
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Researchers  Moving 
Closer  to  Finding  a 
■Retter  Therapy 
%r  Diabetes 


by  Susan  Gerhold 


Researchers  at  the  Mayo  Clinic  in 
Rochester,  Minnesota,  supported  by  the 
National  Institute  of  Arthritis,  Diabetes, 
and  Digestive  and  Kidney  Diseases,  recent- 
ly compared  three  different  approaches  to 
regulating  blood  glucose  levels  in 
diabetics.  Their  results  showed  that  all 
three  regimens— the  closed-loop  intra- 
venous insulin  infusion,  the  open-loop  sub- 
cutaneous system,  and  the  intensified  con- 
ventional insulin  therapy  were  basically 
comparable,  but  with  some  differences  in 
effectiveness  and  practicality. 

Present  modes  of  therapy  have  not  per- 
mitted the  diabetic  adequate  control  of 
glucose  because  the  insulin  injections  can- 


not mimic  the  pancreas  and  provide 
enough  insulin  to  control  the  disorder. 
Scientists  then  developed  the  closed-loop 
system  or  the  artificial  pancreas,  since 
several  attempts  of  pancreatic  tissue 
transplants  failed  in  other  studies.  Using 
this  system  the  rate  of  insulin  is  controlled 
by  changes  in  blood  sugar.  The  patient  can 
achieve  normal  levels  of  blood  glucose  but 
they  have  higher  than  normal  levels  of  in- 
sulin. The  device  is  also  cumbersome,  can 
only  be  used  for  short  periods  of  time,  and 
requires  continual  blood  sampling. 

The  open-loop  system  administers  a pre- 
determined amount  of  insulin,  based  on  the 
patient’s  previous  insulin  requirements. 
This  device  is  portable  and  allows  the  pa- 
tient full  freedom  of  movement.  It  is  actu- 
ally a small  pump  which  delivers  insulin 
through  a catheter  to  a vein  or  subcu- 
taneously (beneath  the  skin  tissue). 

When  using  this  system  the  diabetics 
achieved  approximately  normal  levels  of 
blood  glucose,  just  as  they  did  using  the 
closed-loop  system.  However,  these  pa- 
tients experienced  hyperinsulinemia,  or  an 
excessive  amount  of  insulin  in  the  blood. 

The  third  regimen— intensified  insulin 
therapy— (multiple  subcutaneous  injec- 
tions of  insulin)  is  the  least  expensive  treat- 


ment and  requires  no  additional  equip- 
ment. However,  some  users  require  up  to 
four  injections  daily,  making  this  therapy 
somewhat  inconvenient,  and  to  some  pa- 
tients psychologically  unacceptable  and 
difficult  to  manage.  While  this  method  rare- 
ly restores  glucose  to  normal  levels,  the 
blood  glucose  levels  in  this  study  were 
comparable  to  those  used  in  the  open  and 
closed-loop  system. 

Researchers  are  now  better  equipped 
with  new  tools  for  achieving  and  measuring 
glycemic  control.  Future  studies  will  in- 
clude designing  smaller,  efficient  pumps 
that  provide  more  complex  programming  of 
insulin  doses,  and  more  sophisticated 
alarm  systems  to  warn  the  user  of  malfunc- 
tions—human  or  mechanical. 

This  study  appeared  in  a recent  issue  of 
the  New  England  Journal  of  Medicine.  ■ 


The  Auto  Syringe  and  the  insulin  infusion 
pump  are  both  in  experimental  stages, 
however  these  automatic  pumps  enable 
the  diabetic  to  inject  appropriate 
dosages  of  insulin  when  needed  without 
using  several  injections  at  different  sites. 
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The  intensified  insulin  therapy  requires  a 
syringe  filled  with  insulin  for  daily  injec- 
tions. 
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Injury  Stalks  Weekend 
Drivers 


by  Ray  Fleming 


To  “steer  clear”  of  excessive  weekend 
driving  might  well  be  the  warning  offered 
by  the  National  Institutes  of  Health  to 
millions  of  American  young  men  between 
the  ages  of  15  and  24.  According  to  a newly 
released  survey  sponsored  by  the  National 
Institute  of  Neurological  and  Com- 
municative Disorders  and  Stroke  (NINCDS), 
the  combination  of  young  males,  motor 
vehicles,  and  weekend  traffic  produces  a 
significant  number  of  the  severe  head  in- 
juries in  the  United  States  each  year. 

The  National  Head  and  Spinal  Cord 
Injury  Survey  confirms  several  long- 
proposed  theories  about  the  occurrence  of 
injuries  of  this  type.  The  study  reveals  that 
the  rate  of  male  head  injury  from  all  causes 
is  more  than  twice  the  rate  for  females,  that 
15-  to  24-year-old  men  suffer  the  most  in- 
jury, and  that  traffic  accidents  cause  nearly 
half  of  the  cases  requiring  hospital  care. 
Weekends,  states  the  report,  are  the  most 
dangerous  time  for  injury. 

NINCDS  scientists  believe  that  the 
survey  provides  the  first  reliable  statistical 
picture  of  head  and  spinal  cord  injury  in  the 
United  ’ . Citing  incidence  and  cost 
figures,  the  study  provides  valuable  infor- 
mation for  scientific  investigators,  physi- 
cians, community  health-care  and  public 
safety  planners,  and  the  families  of  those 
in  high-risk  categories. 

Report  statistics  are  expected  to  have  an 
impact  on  the  direction  and  funding  of 
future  research  in  the  area.  The  information 
is  also  likely  to  be  useful  in  evaluating  local 
emergency  facilities  and  rehabilitation  ser- 
vices, and  in  the  hiring  and  assigning  of 
medical  personnel.  The  survey  suggests, 
for  example,  that  a hospital  with  only  one 
neurosurgeon  should  make  sure  that  the 
physician  is  available  on  weekends. 

The  study  estimated  that  in  one  year 
(1974),  422,000  new  cases  of  head  injury 
were  reported,  and  another  10,000  people 
were  admitted  to  hospitals  because  of 
spinal  cord  damage.  In  the  same  year,  an 
estimated  204  out  of  every  100,000 
Americans  were  hospitalized  for  the  first 
time  as  a result  of  these  traumatic  injuries. 
The  total  number  of  hospitalized  cases  oc- 
curring between  1970  and  1974— and  still 
needing  medical  treatment  in  1974— was 
also  calculated:  949,000,  or  a rate  of  450  for 
every  100,000  individuals. 

The  economic  costs  of  head  and  spinal 
cord  injuries  to  the  nation  were  also  in- 


cluded in  the  report.  In  1974,  such  injuries 
cost  Americans  an  estimated  $2.6  billion, 
or  a projected  $4.2  billion  in  1980  dollars. 
This  yearly  figure  was  based  on  both  direct 
medical  care  costs  and  indirect  costs 
resulting  from  lost  productivity. 

Based  on  the  1974  data,  the  individual 
victim  of  head  injury  could  expect  to  lose 
$4,114  to  direct  and  indirect  costs  in  1980. 
The  loss  to  victims  of  spinal  cord  trauma 
was  projected  to  be  $14,390,  a higher  figure 
attributable  to  the  longer  hospital  stays 
and  greater  costs  for  the  treatment  and 
rehabilitation  often  necessary  in  this  type 
of  injury. 

The  report  also  supplied  statistics  useful 
in  health  care  planning.  A short  hospital 
stay  of  3 days  or  less  was  common  to  55% 
of  head  and  spinal  cord  injury  patients, 
with  another  20  percent  staying  5 to  9 days 


and  10  percent  remaining  20  days  or  longer. 
According  to  the  survey,  these  figures  sug- 
gest that  in  one  year,  over  40,000  patients 
spent  3 weeks  or  more  in  the  hospital  as  a 
result  of  these  injuries— an  enormous 
utilization  of  hospital  beds  and  nursing  r; 
sonnel. 

The  study  was  based  on  an  examination 
of  the  1970-1974  records  of  247  selected 
U.S.  hospitals.  No  important  differences  rn 
injury  occurrence  were  found  to  exist 
among  racial  groups  or  in  different  areas  of 
the  country. 

The  survey  was  edited  by  Dr.  Dallas  W. 
Anderson  of  NINCDS  and  Robert  L. 
McLaurin  of  the  University  of  Cincinnati, 
and  has  been  issued  as  a supplement  to 
the  November  1980  Journal  of 
Neurosurgery.  ■ 


Preliminary  Tests  in  Progress  for  Cystic  Fibrosis 
Carriers  and  Victims 


by  Maureen  Miller 

(student  intern  for  the  News  Branch) 


Two  tests  for  cystic  fibrosis  (CF)  are  cur- 
rently being  developed  that  may  eventually 
make  it  possible  to  identify  both  asymp- 
tomatic carriers  of  the  CF  gene  and 
preterm  babies  with  the  disease.  The  com- 
plementary tests,  supported  by  the  Na- 
tional Institute  of  Arthritis,  Diabetes,  and 
Digestive  and  Kidney  Diseases  (NIADDK) 
of  the  National  Institutes  of  Health,  may 
eventually  be  useful  in  the  overall  detection 
and  control  of  this  fatal  genetic  disease. 

Cystic  fibrosis  affects  one  out  of  every 
1600  to  2500  babies  born  each  year.  It  is  the 
most  fatal  genetic  disease  in  Caucasian 
children  in  this  country,  killing  many  vic- 
tims before  the  age  of  30.  Since  CF  is  a 
recessive  gene  trait,  infants  can  inherit  the 
disease  only  if  both  of  their  parents  con- 
tribute a CF  gene.  Nevertheless,  one  in 
every  20  Americans  carries  the  CF  trait. 

Cystic  fibrosis  results  in  a malfunction 
of  the  mucous-producing  glands  in  which 
an  abnormally  thick  fluid  is  secreted  and 
clogs  the  airways  of  the  lungs  and  bron- 
chial tree,  as  well  as  the  ducts  of  the  pan- 
creas. Another  major  symptom  is  a high 
salt  content  in  perspiration.  Consequently, 
CF  victims  suffer  from  breathing  and 
digestive  problems,  and  an  excessive  loss 
of  salt  when  they  perspire.  At  present,  there 
is  no  known  cure  for  CF. 

Cystic  fibrosis  is  usually  diagnosed  by  a 
sweat  test  in  which  a simple  measure  of 
salt  in  the  sweat  is  taken;  however,  this  test 
cannot  screen  CF  carriers.  Dr.  Jan  L. 
Breslow  and  his  team  at  the  Children’s 
Hospital  Medical  Center  in  Boston  are 


developing  an  assay  involving  skin  cells 
based  on  the  theory  that  the  transport  of 
salt  across  cell  membranes  is  defective" 
CF  cells,  and  if  measured,  can  distinguL 
them  from  normal  cells. 

Researchers  obtained  skin  cell  samples 
from  13  normal  subjects,  eight  children 
with  CF,  their  parents  and  three  unaffected 
siblings.  All  cells  were  grown  in  a culture 
and  exposed  to  ouabain,  a drug  toxic  to 
normal  cells.  They  found  that  normal  skin 
cells  accumulated  twice  as  much  sodium 
when  exposed  to  ouabain  as  did  cells  from 
CF  children  and  their  parents.  This  finding 
is  compatible  with  past  studies  where  CF 
cells  were  discovered  to  be  relatively  resis- 
tant to  ouabain. 

The  results  of  this  study  strongly  sug- 
gest that  CF  carriers  can  be  distinguished 
from  unaffected  persons;  however,  further 
research  in  larger  populations  is  needed  to 
confirm  the  accuracy  and  reliability  of  the 
skin  test  in  detecting  carriers. 

Should  the  skin  test  prove  to  be  an  ac- 
curate diagnostic  tool,  CF  carriers  could  be 
identified,  and  if  they  choose,  could  obtain 
genetic  counseling  to  determine  the  prob- 
abilities of  bearing  offspring  affected  by 
the  disease.  Dr.  Walter  S.  Stolz  of  the  NIAD- 
DK notes  that  "the  idea  of  being  able  to 
detect  a carrier  at  any  time"  is  a significant 
advance  in  genetic  counseling  for  those  in- 
dividuals who  know  of  CF  somewhere, 
their  family  trees. 

On  the  other  side  of  the  coin,  the  func- 
tion of  the  intrauterine  test  is  to  detect  CF 
in  preterm  infants  via  amniocentesis  (draw- 
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A young  cystic  fibrosis  patient  is  given 
ultrasonic  nebulization  treatment,  which 
is  an  aerosol  spray  given  to  the  patient 
before  chest  physical  therapy. 

NIH  PHOTO  #1675 


This  cystic  fibrosis  patient  takes  a 
pulmonary  function  test  to  measure  how 
well  her  lungs  are  functioning. 

NIH  PHOTO  #1676 


Bronchial  drainage  or  chest  physical  therapy  helps  loosen  the  mucus  that  builds 
up  in  the  lungs.  The  movement  or  clapping  motion  moves  the  thick  fluid  into  larger 
airways,  making  breathing  a little  easier  for  the  CF  patient.  NIH  PHOTO  #1677 


Vibration  physical  therapy — a circular  motioning  of  the  hands  in  the  chest  area,  is 
given  to  this  young  patient  to  clear  her  lungs.  The  child  exhales  while  the  physical 
therapy  is  given  and  the  motion  loosens  up  the  mucus,  moving  the  obstruction  to 
larger  airways  to  help  the  child  breathe  easier.  NIH  PHOTO  #1678 


(All  the  Cystic  Fibrosis  photos  are 
compliments  of  the  Cystic  Fibrosis 
Foundation  of  America) 


I 
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ing  of  amniotic  fluid  from  the  mother).  Dr. 
Henry  L.  Nadler  and  his  colleagues  at  the 
Children’s  Memorial  Hospital  in  Chicago 
are  engaged  in  preliminary  studies  aimed 
at  developing  this  test.  Saliva  and  plasma 
of  patients  with  CF  are  deficient  in  certain 
proteases  (enzymes  active  in  digestion). 
Nadler’s  studies  indicate  thus  far  that  am- 
niotic fluid  contains  MUGB  reactive  pro- 
teases very  similar  to  those  in  plasma.  The 
investigators  project  that  this  abnormal  en- 


zyme activity  can  also  be  measured  in  am- 
niotic fluid  to  identify  CF. 

To  determine  a normal  control  range,  in- 
vestigators obtained  1900  amniotic  fluid 
specimens  from  second  trimester  pregnan- 
cies, and  made  quantitative  and  qualitative 
measurements  of  MUGB  reactivity  via 
three  distinct  procedures.  Researchers 
then  monitored  13  pregnancies  at  risk  for 
CF,  and  compared  amniotic  fluid  from  CF 
risk  samples  to  that  of  the  1900  control 
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samples.  Of  the  13  pregnancies,  three  af- 
fected fetuses  and  10  normal  fetuses  were 
predicted.  In  each  case,  the  diagnosis  was 
confirmed  after  delivery  by  using  the  sweat 
test  on  newborn  infants. 

These  findings  suggest  that  qualitative 
and  quantitative  measurements  of  MUGB 
reactivity  may  provide  a practical  method 
for  prenatal  screening  of  CF.  The  statistical 
reliability  of  each  of  the  three  measure- 
ment procedures  must  be  upgraded, 
however.  Dr.  Nadler  cites  one  example  in 
which  the  amniotic  fluid  from  a woman 
with  CF  revealed  abnormal  MUGB  reactivi- 
ty in  one  procedure  and  normal  activity  in 
the  other  two  procedures.  At  present,  then, 


Nadler  notes  the  “importance  of  requiring  a 
variety  of  approaches  rather  than  a single 
quantitative  determination  to  define  the 
status  of  the  fetus.” 

Investigators  are  conducting  studies  of 
the  effectiveness  of  the  MUGB  reactivity 
test.  They  will  continue  to  monitor  pregnan- 
cies at  risk  for  CF  as  part  of  this  effort.  ■ 


Several  Epileptic  Drugs  Found  to  Cause 
Birth  Defects  in  Animal  Studies 


Prepared  by  the  National  Institute  of 
Environmental  Health  Sciences 


Several  drugs  used  to  manage  epilepsy 
have  recently  been  found  to  cause  birth 
defects  in  animals.  Based  on  this  informa- 
tion, physicians  are  currently  advised  to 
evaluate  all  data  on  these  medications 
before  prescribing  them  to  women  of  child- 
bearing age. 

Approximately  2 million  people  in  the 
United  States  suffer  from  epilepsy,  and  the 
vast  majority  of  these  people  take  medica- 
tions to  control  their  disorder.  In  1857 
epilepsy  was  first  treated  with  bromides. 
These  drugs  were  used  until  1912,  when 
phenobarbitol  was  introduced.  Today,  over 
a dozen  different  drugs  are  available. 
However,  a high  frequency  of  birth  defects 
are  found  in  children  of  mothers  taking  an- 
ticonvulsant drugs  such  as  trimethadione 
and  dimethadione. 

Scientists  in  the  Experimental  Terato- 
genesis  Section,  Laboratory  of  Reproduc- 
tive and  Developmental  Toxicology  in  the 
National  Institute  of  Environmental  Health 
Sciences,  NIEHS,  are  currently  evaluating 
the  abnormal  fetus  development  and  the 
birth  defect  potential  of  chemically  related 
compounds  used  in  the  management  of 
epilepsy. 

Since  epileptic  seizures  vary,  a wide 
range  of  drugs  are  available  for  the 
management  of  this  little  understood 
malady.  Researchers  studied  two  chem- 
nical  classes:  oxazolidinedione  (tri- 
methadione, dimethadione,  and  para- 
methadione),  all  anticonvulsants  used  in 
the  management  of  petit  mal  epilepsy,  and 
succinimide  (phensuximide,  methsuximide, 
and  ethosuximide)  which  is  used  to  treal 
other  types  of  epileptic  seizures. 


The  compounds  were  injected  into  mice, 
were  then  killed  and  surgically  examined. 
The  uteri  were  removed  and  examined  for 
the  number  of  live,  dead  or  resorbing 
features.  Each  live  fetus  was  then  weighed 
and  examined  for  internal  and  external  ab- 
normalities. 

Results  showed  that  mice  given  the  drug 
trimethadione,  a derivative  of  oxazolidine- 
dione, suffered  abnormalities  affecting  the 
skeletal,  circulatory,  respiratory,  genital, 
and  renal  systems. 

Since  women  often  do  not  know  they  are 
pregnant  until  several  weeks  after  concep- 
tion, physicians  are  urged  to  prescribe  to 
ALL  women  of  child-bearing  age  alternative 
drugs  that  cause  less  risk  to  the  early 
development  of  the  fetus.  ■ 


Kidney  Dialysis  Patients 
May  Face  a Brighter, 
More  Mobile  Future 


by  Jim  Fordham 


In  the  future,  a growing  number  of  peo- 
ple with  kidney  failure  may  be  treated  using 
a relatively  simple  technical  innovation 
known  as  continuous  ambulatory  peri- 
toneal dialysis  (CAPD).  This  new  and  effec- 
tive dialysis  technique  allows  a much 
greater  degree  of  freedom  for  the  patient 
than  is  possible  in  other  forms  of  dialysis 
therapy. 

Conventional  peritoneal  dialysis,  from 
which  CAPD  evolved,  traditionally  has  been 
a useful  alternative  to  hemodialysis  for 
removal  of  body  wastes  from  the  blood. 
The  peritoneum  is  a membrane  that  sur- 
rounds the  intestines  and  other  organs  in 
the  abdominal  cavity.  This  membrane  con- 
tains many  small  blood  vessels  from  which 
wastes  are  filtered  when  dialysate  is  in- 
troduced slowly  into  the  abdomen  during 
the  dialysis  process. 

Peritoneal  dialysis  does  not  require  the 
blood  to  be  circulated  and  purified  outside 
of  the  body  as  in  hemodialysis.  The  pro- 
cedure, in  fact,  requires  no  electricity, 
machinery,  blood-thinning  drugs,  tech- 
nicians, or  other  complexities  associatq 
with  hemodialysis.  The  wastes  that  in 
hemodialysis  are  filtered  from  the  blood  by 
a machine  are  instead  removed  using  the 
thin  lining  of  the  patient’s  own  peritoneum 
as  the  filtering  membrane.  In  order  to  make 
this  cavity  accessible,  a cut  is  made  into 
the  abdomen  just  below  the  navel.  A per- 
manent catheter  is  implanted  through  this 
small  opening  in  the  peritoneal  membrane. 

CAPD,  a portable  and  potentially  less  ex- 
pensive form  of  peritoneal  dialysis 
developed  in  recent  years,  frees  the  patient 
from  frequent  trips  to  a dialysis  center  for 
long,  tiring  treatment  sessions.  Patients  in 
CAPD  therapy  maintain  about  2 quarts  of 
dialysis  solution  in  their  peritoneal  cavities, 
except  for  short  periods  several  times 
during  the  day,  when  the  dialysis  fluid  is 
drained  and  replaced  with  fresh  solution. 
CAPD  enables  patients  to  walk  around,  to 
perform  everyday  tasks,  and  even  to  go  to 
work  while  their  blood  is  being  cleansed. 

A patient  on  CAPD  therapy  can  change 
his  own  dialysis  solution  through  use  of  a 
small  plastic  bag  that  attaches  to  the  tube 
leading  out  of  the  abdominal  cavity.  Most 
of  the  time  the  bag  is  empty,  and  worn 
neatly  folded  under  the  patient’s  clothing 
at  the  waist. 

At  present,  only  a small  percentage 
dialysis  patients  in  the  United  States  use 
CAPD,  but  the  proportion  is  likely  to  in- 
crease as  the  procedure  becomes  safer 
and  as  greater  experience  reduces  the  prin- 
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Diagram  of  continuous  ambulatory 
peritoneal  dialysis  (CAPD)  therapy. 
NIH  PHOTO  #1679 


cipal  hazard  of  the  therapy,  peritonitis  (in- 
fection of  the  peritoneum).  The  risk  of 
peritonitis  is  reduced  when  patients  are 
particularly  careful  in  handling  the  connec- 
tors for  the  bags  of  fluid. 

Despite  the  proven  benefits  of  CAPD, 
nephrologists  have  been  concerned  that 
recurrent  episodes  of  peritonitis  and  cons- 
tant peritoneal  contact  with  dialysis  solu- 
tions during  this  regimen  might  result  in 
'■^s  of  peritoneal  permeability,  decreasing 
JBeffective  clearance  of  waste  products. 
Recently,  however,  research  contractors  of 
the  National  Institute  of  Arthritis,  Diabetes, 
and  Digestive  and  Kidney  Diseases 
(NIADDK),  Dr.  Karl  Nolph,  of  the  University 
of  Missouri  Medical  Center  and  Dr. 
Carmelo  Giordano,  of  the  University  of 
Naples  in  Italy,  have  shown  that  peritoneal 
clearance  of  uremic  wastes  remains 
remarkably  stable  in  patients  on  CAPD, 
even  in  the  face  of  episodes  of  peritonitis. 
In  the  majority  of  cases,  CAPD  appears 
capable  of  permitting  effective  blood  puri- 
fication for  several  years,  particularly  with 
reduced  peritonitis  rates.  These  factors, 
combined  with  the  potential  economies  to 
be  realized,  make  CAPD  a promising  new 
approach  to  maintenance  treatment. 

NIADDK  has  supported  pioneering  ef- 
forts in  development  of  this  therapy,  and 
continues  support  of  investigations  as  use 
of  this  method  of  dialysis  becomes  more 
widespread  across  the  United  States.  This 
research  will  help  define  ways  to  individual- 
ize CAPD  treatment  for  patients,  and  to 
determine  its  long-term  effects  and  possi- 
ble complications,  so  that  a less  restricted 
quality  of  life  is  available  to  many  patients 
afflicted  with  chronic  renal  failure. 

^or  further  information  about  CAPD 
Iptment,  patients  and  their  physicians 
can  contact  Dr.  Karl  D.  Nolph  at  the  CAPD 
Information  Center,  University  of  Missouri, 
807  Stadium  Road,  Columbia,  Missouri 
65201.  ■ 


Former  Hodgkin’s 
Disease  Patients  Can 
Bear  Children 


prepared  by  the 
National  Cancer  Institute 


Young  men  and  women  treated  for 
Hodgkin’s  disease  have  a good  chance  of 
having  children,  and  their  children  will  pro- 
bably be  normal  in  growth  and  develop- 
ment. These  were  the  results  of  a study  per- 
formed by  oncologists  at  the  National 
Cancer  Institute’s  Baltimore  Cancer 
Research  Program  and  presented  in 
Washington  at  the  17th  annual  meeting  of 
the  American  Society  of  Clinical  Oncology, 
April  27-May  3.  Philip  H.  Konits,  M.D.,  said 
the  overall  fertility  rate  was  about  50  per- 
cent among  81  patients— both  men  and 
women— who  wanted  children.  “This  is 
less  than  the  80  to  85  percent  rate  for  the 
general  population,  but  much  higher  than 
had  been  thought  possible  for  these  pa- 
tients,” he  said. 

He  said  also  it  is  not  now  known  whether 
the  lower  than  normal  fertility  rate  among 
Hodgkin’s  disease  patients  is  due  to  the 
disease  or  the  therapy. 

Dr.  Konits  and  his  associates  identified 
the  81  Hodgkin’s  disease  patients  who 
wanted  children  out  of  a total  of  209  such 
patients  ranging  in  age  from  18  to  45. 
Thirty-eight  were  women  and  43  were  men. 
A total  of  40  patients— 23  of  the  38  women 
and  the  wives  of  17  of  the  43  men — had  60 
pregnancies  that  resulted  in  42  full-term  in- 
fants, six  pregnancies  at  the  time  the  report 
was  written,  two  spontaneous  abortions, 
10  elective  abortions,  and  one  set  of  twins 
stillborn  at  6V2  months  gestation.  The  42 
children  now  range  in  age  from  one  month 
to  12  years,  with  a median  age  of  4 years. 
Birth  weight,  growth,  and  development 
were  normal.  There  was  one  instance  of 
congenital  hip  displacement,  one  of  pes 
planus,  a foot  deformity,  and  one  heart 
murmur. 

There  were,  however,  no  differences  in 
the  rate  of  either  spontaneous  abortions  or 
congenital  anomalies  compared  with  the 
normal  population,  Dr.  Konits  said. 

More  than  half  the  patients— 20  women, 
22  men— received  both  chemotherapy  and 
radiation  therapy.  Thirteen  of  these  20 
women  had  pregnancies  for  a fertility  rate 
of  65  percent,  while  the  spouses  of  only  five 
of  these  22  men  became  pregnant,  for  a 
rate  of  19  percent.  Thirty  patients  received 
only  radiation  therapy,  and  nine  received 
only  chemotherapy. 

During  laparotomy,  an  exploratory  ab- 
dominal operation  performed  in  Hodgkin’s 
disease  patients,  all  the  women  patients 


slated  to  receive  radiation  therapy  had 
oophoropexy  performed  on  them.  In  this 
procedure,  the  ovaries  are  lifted  and  tied  to 
the  abdominal  wall  to  remove  them  from 
the  radiation  field.  ■ 


A New  Computer  System 
at  NIH  Gives  Users 
More  Options 


by  Pat  Miller 


WYLBUR,  a computer  system  used  by 
secretaries,  programmers,  scientists,  and 
other  computer  users  at  NIH  has  been 
completely  revised.  Along  with  the  familiar 
text  editing,  users  now  have  additional 
capabilities  for  formatting  documents, 
transmitting  messages  between  users,  per- 
forming computations,  and  writing  com 
puter  programs.  When  WYLBUR  was  first 
introduced  to  NIH,  it  was  used  to  assist 
personnel  in  daily  duties  such  as  let  er 
writing,  manuscripts,  or  drafts.  WYLBUR  is 
currently  used  as  a convenient  way  to 
organize  research  data,  and  to  create, 
document,  test  and  maintain  computer  pro- 
grams. With  this  updated  version  more 
employees  will  be  able  to  perform  their 
everyday  tasks  even  more  efficiently. 

This  unique  combination  of  tools  was 
designed  and  created  over  the  last  few 
yearsjDy  a group  of  computer  specialists  in 
the  Computer  Center  Branch  of  the  Divi- 
sion of  Computer  Research  and 
Technology  (DCRT).  DCRT  is  responsible 
for  incorporating  the  power  of  modern  com- 
puters into  the  biomedical  programs  and 
administrative  procedures  of  NIH. 

Originally  developed  at  Stanford  Univer- 
sity, WYLBUR  was  first  adapted  by  the  NIH 
Computer  Center  staff  in  1968.  The  pro- 
gram was  made  available  to  users 
throughout  NIH  in  July  1969  with  ten 
telephone  lines.  From  there,  WYLBUR  grew 
steadily,  both  in  usage  and  system 
capabilities.  Today,  WYLBUR  has  482 
telephone  lines  and  on  an  average  day, 
over  5,000  people  use  these  lines. 

New  features  and  system  enhancement 
have  been  added  regularly  over  the  years  to 
make  WYLBUR  more  useful  to  the  growing 
number  of  NIH  users.  However,  it  was 
decided  that  the  system  could  not  support 
its  continued  growth  or  supply  the  new 
features  that  were  needed,  so  a new  up- 
dated version  was  designed  and  imple- 
mented. 

One  of  the  most  important  goals  for  the 
new  version  was  to  maintain  as  much  com- 
patability  as  possible  with  the  first 
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The  most  exciting  aspect  of  the  new  version  of  WYLBUR  is  its  ability  to  perform 
new  functions.  Computer  technician  Carol  Kahl  demonstrates  "document  format- 
ting,” an  improvement  that  enables  the  user  to  automatically  arrange  written 
material  in  columns  and  various  other  ways.  NIH  PHOTO  #1680 


WYLBUR  system  in  order  to  assist  users  in 
the  change.  Another  challenge  was  to  add 
to  the  capability  of  WYLBUR  without  undu- 
ly affecting  the  system’s  simplicity  and 
ease  of  use. 

The  increased  number  of  functions  make 
the  WYLBUR  language  much  larger. 
However,  many  of  the  new  functions  are 
optional;  and  users  may  select  the  par- 
ticular functions  needed  for  their  jobs.  This 
added  attraction  continues  to  keep  the 
system  simple  and  easy  to  learn,  and  pro- 
vides users  with  the  opportunity  to  add  op- 
tional functions  as  they  become  more 
familiar  with  the  system. 

Increased  security,  system  capacity,  and 
operating  efficiency  are  part  of  the  new  ver- 
sion. However,  to  many  of  its  users,  the 
most  exciting  aspect  of  this  new  system  is 
its  ability  to  perform  new  functions  and 
operations.  One  of  these  new  functions 
helps  eliminate  the  accidental  loss  of  data. 

The  text-handling  facilities  have  been 
greatly  improved.  The  amount  of  informa- 
tion that  can  be  stored  in  working  text  has 
been  increased. 

One  major  enhancement  is  the  capabil- 
ity of  selecting  information  to  be  pro- 
cessed. A number  of  new  editing  com- 
mands have  been  added  and  a number  of 
the  old  editing  commands  have  been  im- 
proved. 

A major  improvement  was  made  in  docu- 
ment formatting  capabilities.  The  user  can 
arrange  line  lengths— pre-set  with  either 
even  or  ragged  right  edges— or  can  pro- 
duce text  in  a multi-column  format.  Page 
numbers,  headings,  indexes,  table  of  con- 


tents, and  footings  can  all  be  incorporated 
into  the  text  automatically.  WYLBUR  will 
automatically  generate  page  numbers. 
There  is  also  an  option  for  automatically 
hyphenating  words  at  the  end  of  a line. 
Document  formatting  also  provides 
specialized  procedures  useful  in  the 
preparation  of  scientific  or  mathematical 
text. 

These  features  are  implemented  using 
"marker  commands”— commands  that  are 
imbedded  within  the  text,  but  not  printed  in 
the  final  document.  These  commands  tell 
WYBUR  how  to  format  the  document. 
Marker  commands  can  be  used  to  mark 
key  words  and  lines,  causing  them  to  ap- 
pear in  the  index  or  the  table  of  contents. 
Document  headings  and  footings  are  also 
created  using  marker  commands.  Other 
marker  commands  can  be  used  to  move  to 
a new  page,  skip  a specified  number  of 
lines,  or  specify  that  a group  of  lines  is  to 
be  printed  on  the  same  page. 

Greater  versatility  can  be  achieved 
through  the  use  of  command  procedures— 
a collection  of  WYLBUR  commands  and 
statements  that  are  used  to  write  pro- 
grams. These  commands  allow  users  to 
tailor  WYLBUR  to  meet  their  unique  ap- 
plications. 

Command  procedures  may  also  be  used 
to  define  new  commands,  control  the  order 
in  which  commands  are  executed,  ask  the 
user  for  more  information,  or  perform  com- 
plex routines  involving  data  manipulation. 

WYLBUR  still  provides  access  to  batch 
processing  services,  which  enables  users 
to  submit  a job  that  will  be  processed  by 


the  computers  located  at  the  central  facili- 
ty. WYLBUR  can  be  used  to  enter  the  data, 
to  examine  the  job  output,  or  to  display  and 
change  the  status  of  the  job.  These 
features  were  incorporated  in  the  previous 
WYLBUR  but  have  been  strengthened  s 
improved  in  this  new  version. 

Several  manuals  are  available  to  assist 
new  users  in  learning  the  new  system.  The 
documentation  is  designed  so  that  users 
can  learn  only  the  portions  of  the  system 
that  apply  to  them,  without  being  con- 
cerned about  capabilities  that  are  not  of 
immediate  use. 

Questions  concerning  WYLBUR  are 
being  answered  by  the  Programmer 
Assistance  and  Liaison  (PAL)  unit.  ■ 


Offspring  of  Mice:  Greater 
in  Number,  Smaller  in 
Size-All  Because  of 
Artificial  Light 


by  Hugh  James  Lee 


Continuous  exposure  to  different 
artificial  fluorescent  lights  each  producir 
a unique  light  spectrum  may  exert  sign! 
cant  effects  on  creatures  including  people. 
Artificial  light  sources,  particularly  fluores- 
cent lights  which  have  a markedly  different 
energy  spectra  from  natural  sunlight,  have 
been  identified  by  various  investigators  as 
having  a number  of  unwanted  side  effects. 
Researchers  in  the  Laboratory  of  En- 
vironmental Biophysics  at  the  National  In- 
stitute of  Environmental  Health  Sciences 
(NIEHS),  have  explored  the  effects  on  mice 
of  fluorescent  light  of  three  distinct  colors: 
daylight  simulating  (DS),  cool  white  (CW) 
and  pink  (PK).  "We  do  not  mean  to  imply  by 
this  work  that  the  human  effects  might  be 
the  same  as  for  mice,”  Dr.  Colin  Chignell, 
Chief  of  the  Laboratory  of  Biophysics  at 
NIEHS,  said.  "But  our  results  in  controlled 
experiments  with  mice  enable  us  to  learn 
more  about  the  subtle  relationships  be- 
tween certain  light  conditions  and 
biological  processes.  Eventually  we  may 
learn  enough  to  identify  and  measure 
related  though  perhaps  somewhat  different 
kinds  of  effects  on  people.” 

In  the  NIEHS  study,  mice  were  exposed 
12  hours  per  day  for  19  months  in 
temperature  and  humidity  controlled 
cages.  The  researchers  made  several 
observations,  namely:  the  first  litter  wr 
significantly  delayed  in  both  the  CW  al 
PK  groups  compared  to  those  exposed  to 
daylight  simulating  light;  females  housed 
under  the  cool  white  light  produced  litters 
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Researchers  Continue  to  Look  for  Plants 
That  May  Help  Combat  Cancer 


by  Esther  Solomon 


: containing  fewer  pups  than  daylight 
simulating  exposed  females,  while  females 
in  the  pink  light  group  had  more  litters  than 
the  DS  group. 

!“Mice  exposed  to  the  cool  white  light 
^ birth  to  a smaller  total  number  of  pups 
tran  those  kept  under  the  daylight 
simulating  fluorescent  lights,”  Dr.  Chignell 
says. 

The  light  experiment  was  conducted  us- 
ing C3H  mice,  a strain  in  which  the  females 
naturally  develop  mammary  tumors  after  a 
certain  age.  The  research  found  that 
females  kept  under  the  daylight  simulating 
light  developed  tumors  5.5  weeks  later  than 
those  kept  under  the  cool  white  lights  and  3 
weeks  later  than  those  under  pink  lights. 

The  differences  observed  in  both  the 
time  of  tumor  development  and  the  dif- 
ferences in  reproduction  are,  according  to 
the  NIEHS  scientists,  attributable  to  the  dif- 
ferences in  light  spectral  energy  distributed 
by  the  three  lighting  systems. 

The  paper  reporting  the  work,  titled  “The 
Effect  of  Different  Types  of  Fluorescent 
Lighting  on  the  Growth,  Reproduction  and 
Lifespan  of  the  C3H  Mouse,”  is  scheduled 
to  appear  in  a future  issue  of  Photobiology 
and  Photochemistry. 

Dr.  Chignell  says  he  would  like  to  con- 
duct another  series  of  experiments  using 
the  same  light  sources  but  a different 
strain  of  mice  to  examine  whether  the  dif- 
ferent light  spectra  might  produce  changes 
in  development  or  behavior. 

NIEHS  is  the  principal  federal  agency  for 
b^sic  biomedical  research  on  the  health  ef- 
of  environmental  agents.  Located  in 
ffilfearch  Triangle  Park,  North  Carolina,  it 
is  the  only  one  of  the  National  Institutes  of 
Health  not  located  in  Bethesda,  Maryland. 

! The  Laboratory  of  Environmental 
Biophysics  at  NIEHS  examines  physical 
factors  in  the  environment— including 
noise,  light,  and  microwaves— as  they 
relate  to  health.  ■ 


Collecting  herbal  medicine  in  primitive 
African  villages  may  seem  an  unlikely  way 
to  discover  new  drugs  to  use  against 
cancer.  At  the  National  Cancer  Institute 
(NCI),  scientists  coordinate  a program  to 
test  over  5,000  extracts  a year  from  about 

2.000  plant  samples  for  anti-cancer  activity. 
A wide  variety  of  plants  are  collected,  in- 
cluding those  used  in  folk  medicine. 

U.S.  Department  of  Agriculture  (USDA) 
botanists  and  suppliers  from  over  60  coun- 
tries in  Asia,  South  America  and  Africa, 
who  work  under  contract  to  NCI,  have  col- 
lected 30,000  plant  species  since  the  pro- 
gram began  in  1957.  At  any  time  500  to 

1.000  plant  samples  are  in  shipment  from 
various  parts  of  the  world  to  USDA. 

“We  are  not  likely  to  develop  a wonder 
drug  to  cure  all  types  of  cancer,”  Dr.  Mat- 
thew Suffness,  chief  of  the  Plant  and 
Animal  Products  Section  at  NCI  says, 
“Cancer  is  over  a hundred  diseases,  each 
with  its  own  growth  and  metabolism 
characteristics  and  its  own  responses  to 
drugs.  We  are  looking  for  new  drugs  that 
will  be  very  effective  against  certain  kinds 
of  cancer.” 


Brucea  antidysenterica  Mill  — The 
source  of  the  drug  bruceantin,  is  found  in 
this  small  tree  that  is  found  in  the 
highlands  of  tropical  Africa  and  only 
abundant  in  Ethiopia.  The  active  agent  is 
concentrated  in  the  stembark. 


Dr.  Matthew  Suffness,  chief  of  the  Plant 
and  Animal  Products  Section,  NCI,  coor- 
dinates the  program  to  test  plant 
samples  to  anti-cancer  activity. 

NIH  PHOTO  #1681 

Plants  have  been  used  to  treat  cancer 
and  other  diseases  since  prehistoric  times. 
Some  of  these  early  folk  medicines  led  to 
the  development  of  many  useful  drugs.  The 
root  of  the  Rauwolfia  tree,  used  for  cen- 
turies by  folkhealers  in  India  and  Africa  to 
treat  insanity,  resulted  in  the  discovery  of 
Reserpine,  used  for  high  blood  pressure. 

Feverish  children  in  Ecuador  are  often 
given  a beverage  made  from  the  bark  of  the 
cinchona  tree.  Quinine,  a soluble  salt  ex- 
tracted from  the  “fever  bark  tree”  was  the 
first  drug  found  effective  to  treat  malaria. 

“We  follow  up  folk  medicine  leads  where 
we  can,  but  it’s  a difficult  thing  on  which  to 
base  a program,”  says  Dr.  Suffness.  “Draw- 
ings of  accurate  descriptions  are  rarely 
available.  The  remedy  may  be  an  extremely 
complex  mixture  of  30  to  60  plants  and 
often  the  ingredients  are  secret.  Without 
modern  diagnostic  methods,  there  is  no 
way  to  know  which  diseases  the  substance 
actually  was  used  for.” 

Jonathan  Hartwell,  who  headed  NCI’s 
plant  program  from  1956  to  1976,  reviewed 
over  3,000  plant  species  used  in  folk 
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medicine  to  treat  cancer.  One  of  these  was 
the  root  of  the  Mayapple,  used  by  the 
Penobscot  Indians  in  Maine  to  treat  what 
was  believed  to  be  some  form  of  cancer. 
The  Mayapple  root  was  also  recommended 
for  cancerous  tumors  in  an  American 
medical  book  published  in  1849.  Today,  two 
semi-synthetic  derivatives  of  the  Mayapple, 
VM-16  and  VP-16  (Etoposide),  are  showing 
positive  results  in  leukemia  and  brain 
tumors. 

Two  major  cancer  drugs  come  from  the 
white  and  rose-flowered  Madagascar  peri- 
winkle, used  in  folk  medicine  for  many 
maladies  including  dysentery  and  tooth- 
ache. Vinblastine  is  used  to  treat  Hodgkin’s 
disease  and  testicular  cancer,  and  Vin- 
cristine is  an  effective  treatment  for 
childhood  leukemia  and  Wilms’  tumor  (a 
childhood  cancer  of  the  kidneys). 

In  the  late  1960’s,  USDA  botanists  work- 
ing in  Ethiopia  collected  samples  of  an 
abundant  small  plant  called  Brucea. 
Several  years  of  research  with  this  plant  led 
to  the  development  of  Bruceantin,  a drug 
now  in  clinical  trials. 

Scientists  needed  more  Bruceantin  for 
tests,  but  U.S.  botanists  were  not  permitted 
to  enter  Ethiopia  to  gather  Brucea.  A world- 
wide search  for  Brucea  or  related  species 
proved  difficult  because  plant  classifica- 
tion systems  and  names  of  plants  vary 
widely  from  area  to  area,  even  within  the 
same  country. 

Brucea  grows  in  Kenya  and  Tanzania, 
but  is  scarce.  However,  5,000  pounds  of 
Brucea  were  collected  from  Kenya  and 
Tanzania  in  1980.  A related  plant  found  in 
Ghana  is  also  too  scarce  to  collect. 
Chemists  studying  a species  from  In- 
donesia found  that  it  contained  different 
compounds  than  Brucea  which  they  are 
working  to  modify  to  produce  synthetic 
Brud’eantin.  Botanists  in  India  and  Nepal 
are  looking  for  a species  native  to  the 
Himalayas  which  showed  anti-cancer  ac- 
tivity when  a small  sample  was  tested 
several  years  ago. 

To  produce  an  experimental  drug  called 
Homoharringtonine,  scientists  use  the 
seeds  of  an  evergreen  native  in  mainland 
China.  After  USDA  chemists  discovered  the 
drug  10  years  ago,  they  were  unable  to  get 
more  seeds.  Attempts  to  cultivate  the  slow- 
growing  plant  in  Oregon  failed  to  provide 
enough  material  for  tests.  Researchers 
tried  to  obtain  the  plant  from  Japan  but  two 
years  of  drought  resulted  in  bad  crops,  and 
insufficient  quantities  of  the  seed  for  tests. 
The  Chinese,  meanwhile,  tested  the  drug  in 
leukemia  patients  and  reported  good 
results.  Recently,  China  agreed  to  sell  us 
the  pure  compound  and  NCI-sponsored 
clinical  trials  will  soon  begin. 

Often  a drug  which  takes  years  to 
develop  and  looks  very  promising  in  animal 
tests  proves  disappointing  in  human 
clinical  trials.  Such  is  the  case  with 
Maytansine,  which  took  eight  years  to 
develop. 

In  1976,  31,000  pounds  of  the  Maytenus 
plant  were  collected  from  Kenya  and  the 
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pure  drug  was  isolated  at  a cost  to  NCI  of 
about  $650,000.  This  yielded  about  15 
grams  of  Maytansine,  enough  to  treat 
several  thousand  patients. 

From  animal  data,  it  was  expected  that 
Maytansine  would  be  most  useful  against 
leukemia.  As  an  experimental  drug,  it  was 
tested  only  on  patients  who  had  not 
responded  to  proven  therapy. 

“Although  initial  test  results  were  dis- 
appointing, Maytansine  may  be  effective 
on  previously  untreated  patients.  It’s  really 
an  ethical  question,”  Suffness  explains.  “If 
you’ve  got  a patient  with  cancer,  you've  got 
to  give  that  patient  the  best  available 
therapy.  When  we  have  therapies  with  four 
or  five  drug  combinations  that  are  pretty  ef- 
fective with  a high  percentage  of  remis- 
sions, we  cannot  justify  using  an  ex- 
perimental agent  for  the  initial  treatment 
for  these  patients.” 

In  China,  investigators  are  testing  a drug 
called  Camptothecin.  Developed  under  the 
NCI  program,  it  was  dropped  from  clinical 
trials  in  the  U.S.  when  it  failed  to  show  ac- 
tivity in  patients  who  had  not  responded  to 
proven  cancer  therapies.  The  Chinese  are 
reporting  good  results  for  previously  un- 
treated patients. 

It  can  take  three  to  ten  years  from  the 
time  chemists  receive  a bunch  of  leaves, 
stems  and  other  plant  parts  to  the  time  an 
active  compound  is  isolated  and  tested  in 
animals.  Crude  plant  extracts  are  prepared 
which  contain  thousands  of  chemical  com- 
ponents. A slow,  painstaking  series  of  com- 
plex chemical  procedures  separate,  purify 
and  concentrate  the  active  materials.  When 
a step  in  the  process  destroys  the  anti- 
cancer activity,  the  compound  is  retested 
at  an  earlier  stage  to  recover  the  active 
components  of  the  mixture.  The  pure 
materials  are  tested  against  different 
mouse  tumor  systems  and  those  which 
look  promising  are  tested  in  mice  for  toxici- 
ty before  they  are  approved  for  limited  trials 
in  humans. 

Plants  which  appear  negative  are  often 
retested  since  chemical  components  in 
plants  vary  from  season  to  season  and 
from  area  to  area  due  to  different  soil  con- 
ditions and  different  climates.  The  plant 
may  contain  active  materials  only  during 
one  season  or  only  if  it  grows  in  a specific 
area. 

“It’s  a trade-off,”  says  Suffness.  “We 
don’t  want  to  keep  testing  indefinitely 
plants  that  are  negative;  on  the  other  hand, 
we  don’t  want  to  miss  something  by  not 
testing  it  at  the  right  location  or  in  the  right 
season.” 

To  test  plant  extracts,  scientists  use 
animal  tumors  which  show  the  highest 
predictability  for  anti-cancer  activity  in 
humans,  but  any  animal  test  cannot  be 
completely  accurate  for  people.  In- 
vestigators in  NCI’s  Division  of  Cancer 
Treatment  are  now  screening  new 
materials  against  human  tumors  in  “nude 
mice.”  These  hairless  animals  have  no  im- 
mune system  and  do  not  reject  foreign 
tissue.  Although  the  tumors  are  not  the 


same  as  spontaneous  tumors  in  humans, 
scientists  hope  they  will  more  accurately 
predict  which  extracts  will  work  against 
human  cancer. 

When  a drug  is  chosen  for  extensive 
clinical  trials,  large  collections  are  ma 
and  the  drug  purification  process  is 
modified  to  produce  the  compound  in  large 
quantities.  This  process  is  time  consuming 
and  costly. 

Currently,  six  compounds  from  plants 
are  under  development  for  clinical  trials. 
Although  about  a hundred  extracts  enter 
testing  every  week,  only  about  one  of  every 
2,000  becomes  a candidate  for  clinical 
evaluation. 

The  NCI  also  tests  unsolicited  plant  pro- 
ducts from  scientists  all  over  the  world  as 
well  as  previously  untested  folk  medicine 
mixtures  whose  components  have  been 
identified.  “You  never  know  where  a good 
lead  might  come  from,”  Suffness  com- 
ments. “We  don’t  want  to  lose  anything 
just  because  it  sounds  a little  strange.”  ■ 
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Researchers  Discover  Another  Vaccine— This 
Time  for  Hepatitis  B 

* 

prepared  by  the  National  Heart, 

Lung,  and  Blood  Institute 


The  hepatitis  B vaccine  is  made  from  inactivated  antigens  on  the  surface  of  the 

virus,  which  is  shown  in  the  above  photos,  taken  under  electron  magnification.  NIH  PHOTO  #1682 


The  discovery  of  a long-sought,  effective 
vaccine  against  type  B hepatitis  recently 
was  announced  by  the  New  York  Blood 
Center  after  a 2-year  clinical  trial  co- 
sponsored by  the  National  Heart,  Lung, 
and  Blood  Institute  and  Merck  Sharpe  & 
Dohme  Research  Laboratories.  The  vac- 
cine proved  better  than  the  developers  ex- 
pected, affording  nearly  total  protection 
with  few  side  effects. 

The  type  B hepatitis  virus  is  one  of  the 
agents  that  cause  acute  viral  hepatitis. 
Type  B hepatitis  was  formerly  called  serum 
hepatitis  because  it  is  frequently  transmit- 
ted through  blood  transfusions.  In  addition, 
it  may  lead  to  chronic  hepatitis  and  cir- 
rhosis, and  has  been  implicated  in  a form 
of  liver  cancer.  The  type  B virus  is  present 
in  blood  of  infected  individuals,  but  it  can 
also  be  spread  through  breast  milk,  saliva, 
and  semen.  Estimates  of  the  number  of 
cases  of  type  B hepatitis  in  the  U.S.  each 
year  range  from  80,000  to  150,000.  An  addi- 
tional 800,000  people  are  termed  “carriers,” 
able  to  transmit  the  disease  but  who 
themselves  do  not  have  active  hepatitis. 
Between  one  and  two  percent  of  those 
developing  the  disease  die  from  it.  Many  of 
them  already  are  weakened  from  illness 
and  acquire  the  disease  through  transfu- 
sion of  blood. 

The  idea  of  a vaccine  against  type  B 
hepatitis  was  thought  of  as  early  as  1964, 
when  researchers  found  immunologically 
similar  particles  in  the  blood  of  an 
Australian  aborigine  and  in  type  B hepatitis 
patients.  The  particles  proved  to  be  type  B 
hepatitis  surface  antigen,  and  it  was  sug- 
gested then  that  these  antigens  could  be 
used  as  the  basis  of  a vaccine.  Shortly 
thereafter,  other  workers  obtained  blood 
containing  the  surface  antigen,  diluted  it, 
heated  it  to  inactivate  any  infectious  virus, 
and  injected  the  resulting  preparation  into 
children  who  were  living  in  a facility  for  the 
mentally  retarded.  In  spite  of  the  extremely 
high  incidence  of  type  B hepatitis  in  the 
facility,  some  of  the  children  receiving  the 
vaccine  did  not  contract  the  disease. 

Attempts  to  produce  the  vaccine  in  a 
more  purified  form  and  in  commercial 
quantities  were  difficult;  type  B hepatitis 
virus  could  not  be  grown  in  the  laboratory. 
The  vaccine  used  in  the  present  clinical 
study  requires  more  than  a year  to  produce 
and  test.  Preparations  of  the  vaccine  in- 
volves collection  of  pooled  blood,  separa- 
tion of  the  proteins  from  the  blood  and  then 
the  type  B hepatitis  antigen  from  the  pro- 
teins, purification  and  inactivation  of  the 
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antigen,  and  a six-month  waiting  period  to 
see  whether  chimpanzees  injected  with  the 
vaccine  have  any  evidence  of  infection. 

Dr.  Wolf  Szmuness,  an  epidemiologist  at 
the  New  York  Blood  Center,  has  now  con- 
ducted a clinical  study,  involving  1,083 
male  homosexuals.  Male  homosexuals,  as 
a group,  have  an  incidence  of  type  B 
hepatitis  that  is  more  than  10  times  that  of 
the  general  population.  More  than  13,000 
volunteers  were  screened  to  select  the 
study  group,  which  had  to  consist  of  men 
who  had  neither  type  B hepatitis  antigen 
nor  antibody  in  their  blood. 

The  volunteers  were  assigned  to  one  of 
two  groups.  The  study  group  received  the 
hepatitis  vaccine  at  the  beginning  of  the 
study,  a second  injection  one  month  later, 
and  a third  and  final  injection  six  months 
after  the  study  began.  The  control  group 
received  placebo  (blank)  injections  at  the 
same  time  intervals.  The  researchers  then 


observed  the  groups  for  18  months  after 
the  final  injections  to  compare  the  in- 
cidence of  hepatitis. 

Of  the  vaccinated  group,  96  percent 
developed  antibodies  to  type  B hepatitis 
virus.  Few  side  effects  to  the  vaccine  were 
encountered,  although  the  amount  of  an- 
tibodies in  the  treated  group  tended  to 
decrease  during  the  month  after  the  final 
injection.  This  is  an  indication  that  addi- 
tional booster  shots  may  be  needed  to 
maintain  maximum  levels  of  protection. 
During  the  observation  period,  1.4  percent 
of  the  vaccinated  group  developed 
hepatitis,  but  none  of  these  volunteers  who 
produced  antibodies  to  type  B hepatitis 
virus  developed  the  disease.  In  contrast,  18 
percent  of  the  control  group,  who  received 
placebo  injections  and  thus  did  not  form 
antibodies  to  the  type  B virus,  contracted 
type  B hepatitis. 

Thus,  vaccination  reduced  the  incidence 


of  type  B hepatitis  by  more  than  92  percent. 

Inoculation  against  type  B hepatitis  is 
not  practical  or  necessary  for  the  general 
population.  Those  whose  lifestyles  or  oc- 
cupations place  them  in  greater  likelihoc  ' 
of  contracting -the  disease,  however,  cl 
now  be  afforded  reliable  protection. 

The  newly  developed  vaccine  may  be 
commercially  available  in  less  than  two 
years.  Efforts  continue,  meanwhile,  to 
develop  simpler  and  less  costly  methods  of 
production  and  to  identify  other  viral 
agents  which  are  known  to  cause  different 
forms  of  hepatitis.  ■ 
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Tropical  diseases  are  the 
scourge  of  most  of  the 
world’s  population.  They 
are  as  varied  and  complex 
as  any  group  of  diseases, 
requiring  extensive  investi- 
gation both  in  this  country 
and  abroad.  At  Johns  Hop- 
kins University  in  Balti- 
more, reseachers  at  the 
Tropical  Medicine  Center 
are  employing  a multidisci- 
plinary approach  to  the 
problem  in  the  hopes  of 
developing  new  ways  to 
prevent  and  control  tropical 
illnesses. 

See  page  8 

An  epidemic  of  genital 
herpes  appears  to  be 
sweeping  the  country. 
Some  researchers  believe 
that  many  adults  are 
unaware  they  have  the  dis- 
ease, thus  unwittingly  con- 
tributing to  its  spread. 
Research  in  prevention  and 
treatment  is  beginning  to 
offer  some  signs  of  hope 
for  the  victims  of  this  sexu- 
ally transmitted  disease, 
the  most  devastated  of 
which  is  the  newborn. 

See  page  4 


Television  monitoring  of 
patients  with  intractable 
epilepsy  can  provide  physi- 
cians with  the  information 
they  need  to  determine 
which  drugs  to  select.  By 
classifying  a seizure  type,  a 
physician  might  prescribe  a 
different  drug  or  increase 
or  decrease  the  dose  of  a 
drug  that  failed  to  control 
seizures  in  the  past. 

See  page  10 

DES,  the  substance  found 
to  cause  vaginal  cancer  in 
some  young  women  whose 
mothers  were  treated  with 
the  drug  during  pregnancy 
is  providing  scientists  with 
clues  about  how  some 
chemicals  cause  cancer.  In 
animals,  the  drug  seems  to 
cause  mismatched 
numbers  of  chromosomes, 
called  aneuploidy,  which 
may  be  a factor  in  the 
development  of  cancerous 
cells. 

See  page  11 


Contents 


Editorial  Staff 

Mary  Donovan 

Editor 

Susan  Gerhold 

Associate  Editor 

Helen  Ou 

Special  Assistant 

Maureen  Napper 

Editorial  Assistant 


Animals— A Major  Scientific 
Resource— Should  We  Continue  to 
Use  Them  in  Research?  2 


Genital  Herpes:  The  Venereal 
Disease  in  Hiding  4 


Herpes  in  the  Newborn  6 


Intensitve  Epilepsy  Monitoring:  Help 
for  Patients  with  Intractable 
Seizures  10 

DES  Research  May  Shed  Light  on 
How  Some  Chemicals  Cause 
Cancer  11 

Male  Contraceptive  Mechanism 
Pinpointed  in  Gossypol  12 


NIH  News  Branch 
Building  31,  Room  2B-10 
Bethesda,  Maryland  20205 


496-2535 


Neurological  Disorders  in  the  Elderly: 
Stalking  the  Statistics  7 


Tropical  Disease  Research  Expands 
at  Johns  Hopkins  8 


Maternal  Proteins  May  Protect 
Embryo  from  Immunologic 
Rejection  13 

Tissue  Culture  Test:  New  Hope  for 
Brain  Tumor  Chemotherapy  14 


1 


Animals— a Major  Scien- 
tific Resource— Should 
We  Continue  to  Use 
Them  in  Research? 

By  Susan  Gerhold 


Animals  have  always  played  an  impor- 
tant role  in  human  health-related 
research  and  testing.  In  protecting  human 
life,  animals  have  contributed  signifi- 
cantly in  testing  the  safety  and  efficacy  of 
new  drugs  and  have  been  essential  in 
helping  researchers  develop  more 
sophisticated  surgical  procedures.  They 
have  also  been  instrumental  in  testing 
potential  environmental  toxins  and  there- 
by preventing  significant  disease  and 
disability. 

At  a recent  meeting  held  in  Washington, 
D.C.,  scientists  and  administrators  from 
various  government  agencies  including 
NIH,  university  representatives,  members 
of  the  animal  welfare  societies,  and  the 
general  public,  discussed  the  feasibility  of 
using  in  vitro  and/or  mathematical  mod- 
els to  reduce  dependency  on  the  use  of 
animals  in  bioassays. 

“The  objective  of  the  symposium  was  to 
present  the  current  array  of  scientific 
perspectives  on  bioassay  and  distill  them 
into  a summary  of  the  state  of  the  art 
which  should  be  useful  to  practicing 
scientists,  to  sponsors  of  research,  to 
representatives  of  regulatory  agencies, 
and  to  the  general  public,"  said  Dr.  Wil- 
liam Raub,  NIH's  Associate  Director  for 
Extramural  Research  and  Training,  and 
moderator  for  the  three  day  meeting. 

He  also  stated  that  the  symposium  was 
designed  to  discuss  improved  testing 
methods  and  to  sharpen  the  conscious- 
ness of  health  administrators  and  scient- 
ists in  examining  “the  advantages, 
limitations,  and  prospects  for  improving 
commonly  used  research  and  testing 
methods." 

Dr.  Raub  also  outlined  three  principal 
themes  to  be  discussed:  biological  mea- 
surement using  live  animals;  tests  and 
systems  using  cell  cultures  and  bacteria 
(in  vitro):  and  mathematical  and  compu- 
tation adjuncts  to  bioassay. 

The  bioassay  issue  involves  weighing 
the  risk  to  human  health  and  safety 
against  the  cost  of  the  testing  as  mea- 
sured in  time,  money,  and  the  lives  of 
animals. 

Congressman  George  E.  Brown,  Jr., 
(D-California)  then  ranking  member, 
House  Subcommittee  on  Science 
Research  & Technology,  opened  the 
meeting  expressing  congressional  inter- 
est in  the  possiblity  of  reducing  the 
number  of  animals  in  research  and  test- 
ing. Several  proposals  are  currently  pend- 
ing legislative  approval,  and  one  bill 
under  consideration  directs  each  agency 
which  conducts  orsponsors  research  and 


photo  #1685  Many  ,he  animals  used  in  research  at  the  NIH  are  housed  on  a 513-acre 
facility  located  in  the  rolling  countryside  of  Poolesville,  Maryland. 
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testing  involving  the  use  of  live  animals  to 
spend  30-50  percent  of  their  animal 
research  funds  on  developing  and 
instructing  scientists  in  non-animal 
rgethods. 

^r.  Victor  Morgenroth  of  the  Food  and 
Lvoig  Administration  reported  on  the 
recent  activities  of  the  Interagency  Regu- 
latory Liaison  Group  (IRLG).  The  group 
consists  of  representatives  from  the  Con- 
sumer Product  Safety  Commission 
(CPSC),  the  Department  of  Agriculture 
(DOA),  the  Environmental  Protection 
Agency  (EP A),  the  Food  and  Drug  Admin- 
istration (FDA),  and  the  Occupational 
Safety  and  Health  Administration 
(OSHA).  The  IRLG  standardizes  and  sim- 
plifies regulatory  requirements  for  bio- 
logical testing,  thereby  reducing  the  need 
to  duplicate  the  same  test  within  each 
agency.  Recently  published  in  the  Federal 
Register  (January  22,  1981,  Volume  46, 
#14)  are  guidelines  on  the  research  and 
testing  protocols  for  acute  oral  and  der- 
mal toxicity,  acute  eye  irritation  and  tera- 
togenicity. With  these  new  guidelines, 
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there  will  be  no  need  to  perform  similar 
tests. 

Although  there  are  more  than  four  mil- 
lion environmental  chemicals  existing 
today,  only  6,000  have  actually  been 
tested  in  animals.  According  to  Dr. 
Richard  Griesemer,  Director  of  the  Biol- 
ogy Division  of  the  Oak  Ridge  National 
Laboratories,  animal  testing  is  costly  in 
terms  of  time,  money,  trained  personnel, 
and  resources.  However,  to  better  under- 
stand the  effects  on  biological  systems, 
animal  testing  must  be  done.  Cell  cultures 
are  used  in  conjuncton  with  animal  test- 
ing, he  said,  to  observe  the  genetic,  meta- 
bolic, and  perhaps  the  carcinogenic 
effects  that  might  occur.  When  using  sev- 
eral test  procedures  (in  vitro , in  vivo)  he 
said  the  researcher  gets  an  overall  view  of 
the  potential  hazards  these  toxins  might 
n.'ace  on  humans. 

vitro  approaches  were  discussed  in 
tne  second  section  of  the  symposium. 
One  paper  presented  research  on  testing 
mutagens  and  carcinogens  using  short 


term  in  vitro  assays.  These  assays  provide 
estimates  of  damage,  butdo  not  fully  eval- 
uate the  risk  of  a carcinogen  on  humans. 
A battery  of  tests  would  be  more  effective 
to  compare  and  validate  these  risks,  and 
at  the  same  time  produce  fewer  false- 
positive errors. 

The  development  of  monoclonal  antib- 
odies, a new  procedure  in  which  antibo- 
dies are  produced  from  only  one  cell 
type,  was  Dr.  Matthew  Scharff’s  (Depart- 
ment of  Cell  Biology,  Albert  Einstein  Col- 
lege of  Medicine)  topic.  He  stressed  that 
“in  addition  to  a major  scientific  advance- 
ment, hybridoma  technology  (which  uses 
animal  cells  that  produce  specific  antibo- 
dies) requires  the  use  of  far  fewer  animals 
forthe  production  of  specific  antibodies.” 
Dr.  Scharff  also  stated  that  monoclonal 
antibodies  are  important  in  serological 
uses  and  tissue  typing,  in  diagnosing 
infectious  diseases,  and  in  identifying 
specific  tumor  antigens  and  subsets  of 
lymphocytes. 


NIH  PHOTO  #1686 


Opening  the  section  on  mathematical 
models,  one  researcher  discussed 
research  studies  of  the  circulatory  system 
focusing  on  the  effects  of  blood  pressure 
and  cardiac  output  from  renal  deficiency 
and  salt  loading.  Mathematical  models, 
according  to  some  researchers,  give  a 
more  precise  and  efficient  definition  to 
experiments,  but  this  test  procedure  can 
only  be  used  as  a powerful  adjunct  to 
animal  experiments. 

Another  researcher  discussed  the 
serious  consequences  facing  medical 
research  if  animal  bioassays  were  not 
used.  Often  many  major  research  projects 
depend  on  animal  testing,  as  well  as 
mathematical  adjuncts  to  compare  and 
support  test  results. 

Dr.  Raub  summarized  the  meeting  by 
saying  that  in  vitro  assays  will  be  applied 
increasingly  in  several  research  and  test- 
ing areas,  but  cannot  be  expected  to 
replace  whole  animal  studies  in  certain 
research  projects  such  as  toxicity  studies 
in  the  foreseeable  future.  He  also  stated 
that  while  there  are  many  reasons  to  strive 
to  reduce  the  number  of  animals  used  in 
biological  testing,  until  new  methods  are 
found  and  verified,  animals  will  continue 
to  play  an  important  role  in  bioassay 
methodology. 

He  concluded  the  meeting  with  the  sug- 
gestion that  a special  bioassay  forum  be 
created  on  a government-wide  basis  and 
indicated  that,  toward  that  end  in  part,  a 
summary  report  of  the  proceedings  of  this 
symposium  would  be  distributed  to  the 
various  federal  agencies  whose  programs 
involve  the  use  of  experimental  animals. 
He  also  indicated  that  the  NIH  would 
follow-up  on  the  suggestion  of  one  of  the 
speakers  that  the  chimpanzee  be  awarded 
special  protection  from  research  risks 
because  of  the  likeness  to  the  human  spe- 
cies. a 
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Genital  Herpes:  The  Venereal  Disease 
in  Hiding 


By  Maureen  A Miller 

(student  intern  for  the  News  Branch) 

At  the  current  estimated  rate  of  one 
quarter  to  one  half  million  new  cases  of 
genital  herpes  each  year  in  the  United 
States,  one  would  think — and  indeed 
some  in  the  medical  community 
suspect — that  genital  herpes  is  an  epi- 
demic disease.  But  some  physicians 
question  this  notion  because  those  who 
have  monitored  cases  of  genital  herpes 
across  the  country  have  been  unable  to 
document  any  substantial  increase  in  the 
disease  since  1977.  This  perplexing  prob- 
lem is  one  of  many  that  researchers  face 
when  they  study  genital  herpes. 

Physicians  identified  herpes,  the  com- 
mon name  for  herpes  simplex  virus,  as  a 
venereal  disease  long  ago.  It  was  not  until 
the  1970's,  however,  that  they  recognized 
the  magnitude  and  severity  of  this  sexu- 
ally transmitted  disease.  Not  all  people 
are  aware  of  the  disease  and  those  who 
are,  and  acquire  it,  do  not  always  report  it. 

What  is  Herpes? 

It  is  a very  contagious  virus  that  is  usu- 
ally spread  by  close  bodily  contact.  The 
genital  area  and  the  mouth  are  the  prime 
targets  of  infection.  Once  acquired  in 
these  areas,  the  virus  can  spread  to  other 
parts  of  the  body,  researchers  caution. 

There  are  two  basic  types  of  herpes 
infections:  type  1 and  type  2.  Most  cases 
of  the  genital  herpes  are  caused  by  the 
type  2 virus,  while  most  oral  infections  are 
caused  by  type  1 Researchers  say,  how- 
ever, that  both  types  of  virus  can  infect 
any  area  of  the  body.  This  article  will 
focus  on  genital  herpes,  the  more  serious 
of  the  two  infections. 

Two  to  20  days  after  a person  has  been 
infected  with  the  genital  herpes  virus  (for 
the  first  time)  sores  appear  at  the  site  of 
infection.  The  sores  may  itch,  burn  or  be 
quite  painful.  Symptoms  may  also  include 
swollen  glands,  muscle  aches  and  fever. 
Physicians  refer  to  the  first  or  "primary” 
attack  of  genital  herpes  as  the  active  stage 
of  the  virus.  Then,  the  virus  leaves  the 
sores  and  resides  in  certain  nerve  cells, 
forming  a permanent  reservoir  of  latent 
virus. 

The  Curse  of  Recurring  Episodes 

The  latent  period  does  not  spell  the  end 
of  a patient's  misery.  Researchers  say  the 
latent  virus  migrates  periodically  to  the 
original  site(s)  of  sores,  where  it  reacti- 
vates the  symptoms  of  active  infection. 
Fortunately,  recurring  attacks  are  usually 
not  as  severe  as  the  primary  attack,  but 
they  can  be  very  disabling.  According  to 
researchers,  recurrences  vary  from 
patient  to  patient,  not  only  in  degree  of 


severity  but  also  in  rate  of  return.  Some 
patients  only  experience  occasional 
attacks  within  a year,  while  others  have 
recurrences  as  often  as  every  few  weeks. 

People  afflicted  with  genital  herpes 
experience  much  psychological  trauma 
as  well  as  physical  discomfort.  In  fact, 
physicians  say  that  the  psychological 
effects  of  genital  herpes  may  be  more 
crippling  than  the  symptoms  themselves. 
Patients'  social  behavior  may  change 
markedly  and  they  may  even  experience 
severe  depression.  According  to  Dr.  Dor- 
land  Davis,  former  director  of  the  National 
Institute  of  Allergy  and  Infectious  Dis- 
eases (NIAID),  genital  herpes  is  a more 
serious  problem  than  it  is  given  credit  for. 
"It’s  not  a killer  disease,”  Dorland  said, 
"but  it  does  make  people  miserable.” 

Epidemiology  and  Transmission 

Perhaps  ten  percent  of  the  population 
of  the  United  States — more  than  20  mil- 
lion persons— has  been  infected  with 
genital  herpes  at  some  time  during  their 
lives,  estimates  Dr.  Stephen  E Straus  of 
the  NIAID.  Moreover,  researchers  now 
recognize  that  some  individuals  infected 
with  the  virus  do  not  develop  recogniz- 
able symptoms.  What  this  means  is  that 
epidemiologists  cannot  monitor  the  total 
incidence  of  genital  herpes  in  this  coun- 
try even  if  all  affected  individuals  report 
symptoms.  The  highly  contagious  herpes 
virus  can  be  spread  by  asymptomatic 
carriers  as  well. 

The  implications  of  this  situation  are 
serious.  According  to  Dr.  Mary  E.  Guinan 
of  the  Centers  for  Disease  Control  in 
Atlanta,  Georgia,  epidemiologic  data  sug- 
gest that  there  is  a high  percentage  of 
persons  with  genital  herpes  who  do  not 
know  tney  have  the  disease  and  are  unwit- 
tingly contributing  to  its  spread. 

An  infected  individual  can  spread  the 
virus  when  sores  are  present  and  they 
have  intimate  contact  with  another  per- 
son. The  contagious  period  of  the  virus  is 
called  the  period  of  "viral  shedding,”  that 
is,  when  a person  secretes  virusfrom  their 
sores.  Researchers  do  not  know,  how- 
ever, if,  and  for  how  long,  a person  can 
spread  infection  after  the  herpes  sores 
have  disappeared. 

Guinan  speculates  the  "patients  with 
genital  herpes  are  more  likely  to  be 
middle-income  people  who  do  not  go  to 
VD  clinics.”  She  added,  "the  epidemic 
may  be  occurring  in  private  offices” 
where  there  is  no  mandatory  reporting  or 
surveillance  In  essence,  the  social  stigma 
of  genital  herpes  makes  it  hard  to  track 
carriers  of  the  disease. 


Genital  herpes  in  an  immunocompromosed 
individual.  Lesions  on  the  buttocks  are 
typical  of  this  disease.  NIH  PHOTO  #1688 

The  Problem  of  Recurrence  vs. 
Reinfection 

What  spurs  recurrences  of  genital 
herpes  infection  remains  a mystery. 
Straus  said  “researchers  have  no  good 
answers  yet”  about  the  mechanism 
behind  recurrences  of  the  virus.  At  pres- 
ent, then,  physicians  cannot  prevent  rec- 
urrences. They  can  only  cite  several 
situations  or  conditions  that  may  precipi- 
tate a recurrence  such  as  sexual  contact, 
emotional  upsets  or  stress,  and  infections 
other  than  herpes. 

The  problem  of  recurrences  vs.  reinfec- 
tions poses  yet  another  puzzle  for 
researchers.  A person  infected  with  eith 
type  of  herpes  develops  an  immunity 
the  type  of  herpes  acquired  in  the  primary 
infection.  This  immunity  is  specific  to  the 
type  of  herpes  acquired,  however;  it  does 
not  apply  to  a primary  attack  by  the  alter- 
nate type  of  virus,  according  to 
researchers.  Thus,  what  may  appearto  be 
a recurrence  of  type  1 herpes  may  in  real- 
ity be  a reinfection  by  type  2 herpes,  or 
vice  versa. 

Reinfections  can  complicate  a doctor’s 
diagnosis  of  the  course  of  a patient’s  dis- 
ease. Straus  observed  that  “clinically 
there  is  little  difference  between  recurren- 
ces and  reinfections”  regarding  symp- 
toms. He  added  that  reinfections  with 
herpes  are  more  likely  to  occur  when 
infected  individuals  have  multiple  sex 
partners. 

Experimental  Treatment:  Antiviral  Drugs 

Although  there  is  no  current  cure  for 
genital  herpes,  researchers  are  investi- 
gating various  experimental  drugs  to  treat 
symptoms.  They  stress  that  early  treat- 
ment is  crucial  to  obtaining  any  possible 
benefits  from  these  drugs. 

At  a recent  workshop  on  genital  herpes 
at  NIH,  participants  cited  immediate  goals 
for  treating  the  disease:  to  reducethe sev- 
erity of  both  primary  attacks  and  reaf  \ 
rences;  to  decrease  the  frequency'  V 
recurrences;  and  to  reduce  the  spread  of 
the  disease. 
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Antiviral  drugs  appear  to  be  the  most 
promising  treatment  thus  far. 
Researchers  have  tested  several  of  these 
for  safety  and  efficacy  in  animals,  of 
v (i  c h the  major  ones  are:  adenine  arabin- 
cv<%e  (ara-A);  adenine  arabi noside  mono- 
phosphate (ara-AMP,  a derivative  of 
ara-A);  2-fluoro-5-iodoaracytosine;  and 
acyclovir.  Investigators  have  treated 
humans  with  ara-A,  but  it  has  not  proven 
effective  for  genital  herpes  in  the  adult. 
However,  it  does  appear  to  very  effective 
for  treating  herpes  simplex  infections  in 
the  newborn. 

Acyclovir  is  one  of  the  most  promising 
antiviral  drugs  for  genital  herpes  because 
it  appears  to  be  effective  with  few  side 
effects.  Straus  is  one  of  the  investigators 
conducting  clinical  trials  of  acyclovir.  For 
the  past  few  years,  he  has  been  treating 
several  patients  who  suffer  from  serious 
recurrences.  He  maintains  that  among 
current  antiviral  drug  options  it  appears  to 
be  the  most  ideal  because  it  is  both 
“potent”  and  “selective,”  that  is,  acyclovir 
attacks  virus-infected  cells,  but  is  rela- 
tively nontoxic  to  normal  cells.  Straus  is 
currently  testing  an  oral  form  of  acyclovir 
for  convenient  administration.  At  present, 
doctors  must  administer  an  antiviral  drug 
intravenously  or  inject  it  into  the  muscle 
for  the  drug  to  reach  the  infected  cells. 

Despite  the  promise  of  acyclovir,  Straus 
cautions  that  it  can  only  “suppress”  the 
genital  herpes  virus  at  this  time;  it  cannot 
prevent  recurrences.  He  is  trying  to 

lipase  the  ability  of  the  drug  to  sup- 
ples recurrences,  though,  by  giving 
patients  “lower  doses  of  acyclovir  for 
longer  periods  of  time.” 

Interferon  is  another  form  of  treatment 
which  may  be  promising  and  which 
researchers  are  currently  testing.  It  is  a 
naturally-occurring  substance  in  man  and 
animals  that  fights  cell  infection.  Accord- 
ing to  Dr.  George  J.  Galasso  of  the  Nl  AID, 
data  from  previous  human  trials  of  inter- 
feron for  oral  herpes  indicate  that  it 
reduced  the  severity  as  well  as  the  rate  of 
recurrences  by  about  50  percent.  These 
findings  spurred  researchers  to  see  if 
interferon  would  have  a similar  effect  on 
patients  with  genital  herpes. 

Dr.  Monto  Ho,  an  NIAID  contractor 
from  the  University  of  Pittsburgh,  recently 
started  the  first  clinical  trial  of  interferon 
for  genital  herpes.  Galasso  said  this  study 
will  test  two  variables:  “the  role  of  inter- 
feron in  modulating  (decreasing  the  sev- 
erity) primary  genital  herpes”  and  in 
reducing  the  severity  and  rate  of  recur- 
rences. Ho  plans  to  treat  40  women  who 
have  genital  herpes  and  are  not  pregnant. 
The  study  should  take  one  to  two  years  to 
complete,  said  Galasso.  It  will  be  some- 
time before  researchers  can  draw  any 
conclusions  about  the  safety  and  efficacy 

^terferon  for  genital  herpes,  he  added. 

The  Possibility  of  a Vaccine 

Perhaps  the  most  promising,  though 
most  distant,  of  proposed  treatments  for 


genital  herpes  is  a vaccine.  The  goal  of 
such  a vaccine  would  be,  at  the  very  least, 
to  eliminate  recurrences  and,  at  best,  to 
prevent  the  disease  altogether. 

A team  of  researchers  at  Merck,  Sharpe, 
and  Dohme,  Inc.  (MSD),  is  under  contract 
to  the  National  Cancer  Institute  to 
develop  a vaccine  composed  of  glycopro- 
teins (a  class  of  proteins  that  includes  a 
carbohydrate  group)  obtained  from  the 
genital  herpes  virus.  Dr.  William  P.  Allen 
of  the  NIAID  explained  that  MSD's  vac- 
cine is  a “subunit  vaccine”  that  is  not 
infectious  and  does  not  contain  any  DNA 
material  of  the  virus  that  may  possibly 
promote  cancer.  Viruses  can  cause  differ- 
ent types  of  cancer  in  animals.  Although 
researchers  have  not  found  any  cancer 
viruses  in  humans,  they  have  detected  an 
association  between  genital  herpes  and 
cervical  cancer.  They  report  that  women 
with  genital  herpes  are  four  times  more 
likely  to  develop  cervical  cancer  than 
women  who  do  not  have  this  disease. 

Researchers  at  MSD  do  not  know 
exactly  how  the  vaccine  works,  but  they 
propose  that  massive  amounts  of  antibo- 
dies present  in  the  vaccine  may  prevent 
recurrences.  In  effect,  they  contend  that 
recurrences  may  be  due  to  an  insufficient 
amount  of  antibodies  rather  than  a defec- 
tive immune  response.  This  is  only  one 
theory,  nevertheless,  and  researchers 
stress  that  the  role  of  the  immune  system 
in  fighting  recurrences  is  not  clear. 

In  addition  to  injecting  animals  with  the 
vaccine,  MSD  has  tested  several  individu- 
als for  their  initial  reactions.  Preliminary 
data  indicate  that  the  vaccine  has  a sub- 
stantial effect  on  decreasing  the  severity 
and  the  rate  of  recurrence,  according  to 
researchers  at  the  drug  company.  Allen 
added,  however,  that  controlled  clinical 
trials  must  be  conducted  to  obtain  both 
reliable  and  long-term  data  about  the  vac- 
cine’s safety  and  efficacy. 

Merck,  Sharpe,  and  Dohme,  Inc.  plans 
to  conduct  the  first  clinical  trial  of  the 
vaccine  very  shortly.  Forty  individuals 
with  genital  herpes  will  be  selected  to 
participate. 

If  the  experimental  vaccine  proves  safe 
and  effective,  can  it  be  expected  ulti- 
mately to  prevent  the  infection  itself? 
Allen  observed  this  is  probably  not  an 
“achievable  goal”  because  of  the  nature 
of  the  herpes  simplex  virus.  To  illustrate 
the  nature  of  the  virus,  he  offered  the 


Normal  cells  in  culture  are  ballooned  in  size 
due  to  infection  by  the  herpes  virus. 


example  of  infant  herpes.  As  is  often  the 
case,  a woman  may  not  be  aware  she  has 
genital  herpes  while  pregnant.  She  will 
transfer  her  antibodies  to  the  virus  to  her 
baby  via  the  placenta.  Allen  explained, 
however,  that  this  is  not  an  absolute  safe- 
guard for  the  infant.  When  the  virus 
comes  in  contact  with  the  baby  at  birth,  it 
may  infect  the  baby  by  a route  that 
escapes  contact  with  the  antibodies.  If 
this  happens,  the  infant  becomes  infected 
and  may  develop  serious  disease. 

The  vaccine  also  raises  the  question  of 
who  should  receive  it.  Since  it  is  a prophy- 
lactic (form  of  preventive  medicine), 
researchers  must  first  determine  which 
populations  run  the  risk  of  acquiring  geni- 
tal herpes.  Until  researchers  can  get  a 
handle  on  accurate  epidemiologic  data, 
this  will  not  be  possible. 

A final  consideration  about  the  vaccine 
is  how  it  will  fare  against  antiviral  drugs. 
Namely,  will  it  be  a viable  alternative  to 
chemotherapy  if  eventually  marketed? 
Allen  said  the  vaccine  will  not  necessarily 
be  more  effective  than  antiviral  drugs,  or 
effective  across  the  board  for  all  individ- 
uals with  genital  herpes.  Modeof therapy, 
as  well  as  severity  of  disease,  may  be 
specific  to  the  individual,  he  explained. 

The  Need  for  Public  and  Professional 
Awareness 

The  need  for  research  to  develop  better 
methods  of  controlling  primary  infections 
and  recurrences,  and  ultimately  prevent- 
ing recurrences,  has  been  addressed. 
Research  is  not,  however,  the  entire 
answer  to  checking  the  suspected  epi- 
demic of  genital  herpes  in  this  country. 
The  1980  Status  Report  on  Sexually 
Transmitted  Diseases,  published  by  the 
NIAID,  adds  that  doctors  and  medical  stu- 
dents must  be  better  trained  to  diagnose 
and  treat  herpes  simplex  infections. 

Dr.  King  K.  Holmes,  a leader  in  genital 
herpes  research,  and  his  associates  con- 
ducted a survey  of  American  medical 
school  curricula  and  found  that  only  15 
percent  offered  any  clinical  training  in 
sexually  transmitted  diseases.  Holmes 
also  noted  that  public  health  department 
clinics  for  sexually  transmitted  diseases 
in  the  United  States  are  not  presently 
equipped  to  diagnose  the  array  of 
venereal  diseases  that  exists  throughout 
the  country.  Almost  none  of  the  clinics 
have  any  diagnostic  tests  for  herpes 
simplex  virus,  he  said. 

Finally,  the  public  must  be  made  aware 
of  the  existence  and  consequences  of 
genital  herpes.  A substantial  segment  of 
the  population  has  never  heard  of  this 
venereal  disease,  although  it  is  allegedly 
increasing  faster  than  either  gonorrhea  or 
syphilis,  according  to  the  1980  Status 
Report.  If  increased  medical  training  and 
research  on  genital  herpes  go  hand-m- 
hand  with  increased  public  awareness  of 
this  disease,  we  may  be  on  our  way  to 
controlling  this  devastating  venereal  dis- 
ease. ■ 
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Herpes  in  the  Newborn 
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By  Maureen  A Miller 

(student  intern  for  the  News  Branch) 


The  rapid  increase  of  genital  herpes  in 
this  country  has  taken  its  toll  on  the  new- 
born too.  According  to  researchers,  one 
to  five  infants  out  of  every  10,000  live 
births  are  born  with  genital  herpes  infec- 
tion each  year  in  the  United  States. 

Pregnant  women  who  have  genital 
herpes  may  transmit  the  infection  to  their 
babies  via  the  birth  canal  at  the  time  of 
birth.  The  problem  is  that  about  70  per- 
cent of  pregnant  women  with  genitai 
herpes  have  no  apparent  symptoms  of 
infection  within  eight  weeks  of  delivery. 

Although  doctors  don't  know  the  exact 
probabilities  of  a baby  contracting  genital 
herpes  from  its  mother  at  delivery,  they 
report  that  the  chances  may  be  as  high  as 
50  percent  if  infected  mothers  are  shed- 
ding virus  during  this  time.  Moreover, 
data  suggest  that  pregnant  women  with 
genital  herpes  are  two  to  three  times  more 
likely  to  miscarry  or  deliver  earlier  than 
pregnant  women  who  do  not  have  herpes. 

Herpes  infection  in  the  newborn  is 
markedly  more  serious  than  in  the  adult. 
Even  a low  level  of  virus  can  readily  infect 
the  newborn,  and  as  in  the  adult,  symp- 
toms may  not  be  immediately  obvious.  If 
infected  newborns  are  not  treated 
promptly,  death  or  serious  and  long-term 
disorders  usually  result,  said  Dr.  Charles 
A.  Alford  Jr.,  a participant  at  the  recent 
NIH  workshop  on  genital  herpes. 

Alford  specified  three  categories  of 
herpes  infection  in  the  newborn:  local- 
ized, multiple  organ  and  brain  infections. 
Localized  infection  refers  to  the  eye,  the 
mouth,  the  skin,  or  combinations  of  them. 
Multiple  organ  infection  affects  one  or 
more  organs  and  possibly  the  central  ner- 
vous system  The  death  rate  is  very  high, 
said  Alford,  and  those  newborns  who  do 
survive  rarely  recover  without  damage  to 
the  central  nervous  system  if  it  is  affected. 
Brain  infection,  also  known  as  herpes 
encephalitis,  is  confined  to  the  brain,  and 
as  in  organ  infection,  the  death  rate  is 
extremely  high.  If  a newborn  with  this 
infection  does  survive,  brain  damage 


This  newborn  suffers  from  neonatal  herpes  type  2.  Herpes  sores  are  present 
around  the  mouth,  eye  and  other  areas  of  the  skin,  indicating  a localized  N|H  photo  #1690 
infection. 


such  as  mental  retardation  is  almost  inev- 
itable. Alford  commented,  "Prolonged  or 
severe  morbidity  is  a major  problem  in 
these  infants.” 

"Ara-A  is  the  only  drug  that  has  been 
shown  to  have  any  effect  on  the  newborn 
with  herpes,”  said  Dr.  Richard  J.  Whitley, 
a researcher  supported  byNIHattheUni- 
versity  of  Alabama.  He  added  that  ara-A 
therapy  for  the  newborn  has  been  very 
effective,  particularly  for  organ  infection 
and  herpes  encephalitis  where  it  has 
increased  the  newborn’s  chances  of  sur- 
vival three  times.  Whitley  added  that  when 
clinical  trials  of  acyclovir;  ara-AMP;  2- 
fluoro-5-iodoaracytosine;  and  interferon 
are  completed,  doctors  may  have  further 
clues  about  the  safety  and  efficacy  of 
these  potentially  promising  drugs  for  the 
newborn  as  well. 

When  a physician  does  detect  genital 
herpes  in  a pregnant  woman,  he  performs 
a culture  to  determine  if  the  patient  is 


shedding  virus.  If  the  culture  is  positive  he 
may  opt  to  deliver  the  baby  by  Caesarean 
section  to  prevent  exposure  to  the  virus  in 
the  birth  canal.  At  present,  this  is  the  only 
way  infant  herpes  can  be  prevented  if 
diagnosed  prior  to  delivery.  Whitley 
observed,  “There  are  no  approved  experi- 
mental antiviral  drugs  that  can  be  given  to 
the  mother  to  prevent  viral  shedding 
before  delivery.” 

Researchers  cite  the  need  to  investigate 
alternatives  to  the  Caesarean  section,  but 
the  more  pressing  need  right  now  is  to 
detect  genital  herpes  in  all  pregnant 
women  who  are  infected.  The  latter  goal 
can  be  achieved  in  two  ways:  patient 
cooperation  and  improved  diagnostic 
techniques  to  detect  asymptomatic  carri- 
ers of  the  virus.  Doctors  stress  that  if  a 
woman  is  pregnant  and  knows  or  sus- 
pects she  has  genital  herpes,  she  should 
notify  her  doctor  immediately  to  plan  the 
safe  delivery  of  her  child.  ■ 
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Neurological  Disorders  in 
the  Elderly:  Stalking  the 
f^tistics 

By  Ray  Fleming 


Since  ancient  times,  the  relationship 
between  disease  and  advancing  age  has 
been  so  strong  that  many  disorders  were 
simply  considered  a natural  part  of  the 
aging  process.  But  thanks  to  modern 
research,  especially  in  the  neurosciences, 
we  now  understand  that  a number  of  the 
problems  that  appear  as  the  body  grows 
old  are  due  to  specific  treatable  diseases 
and  not  solely  to  the  aging  process. 

Much  of  what  we  know  about  theextent 
of  neurological  disease  in  the  elderly 
comes  from  studying  large  populations  of 
people.  These  studies  are  carried  out  by 
neuroepidemiologists,  who  look  at  pat- 
terns of  brain  and  nervous  system  disease 
in  populations. 

Dr.  Bruce  Schoenberg,  chief  of  the 
National  Institute  of  Neurological  and 
Communicative  Disorders  and  Stroke’s 
neuroepidemiology  section,  reports  in  a 
paper  recenty  published  in  Seminars  in 
Neurology  that  people  age  65  or  older  are 
at  a particularly  high  risk  for  nervous  sys- 
tem disorders,  and  gives  data  to  support 
' statement.  He  indicatesthe  magnitude 
i.flme  problem  and  reviews  the  statistics 
for  four  common  nervous  system  distur- 
bances among  the  aged:  the  dementias, 
stroke,  Parkinson’s  disease  and  brain 
tumors. 

Deaths  from  the  dementias  from  1968 
through  1973  numbered  3,378  in  the  Uni- 
ted States,  according  to  one  study.  This  is 
probably  a low  estimate,  says  Dr.  Schoen- 
berg, since  deaths  involving  the  demen- 
tias may  be  attributed  in  the  mortality 
statistics  to  some  other  underlying  cause. 

The  most  current  data  on  the  rate  of 
occurrence  of  the  dementias  comes  from 
a study  of  the  residents  of  Rochester,  Min- 
nesota from  1960  through  1964.  Of  18,556 
people  over  29  years  old,  102  developed 
the  disorder  during  the  five-year  period, 
yielding  an  average  annual  incidence  of 
110  new  cases  per  100,000  individuals. 
Again,  Dr.  Schoenberg  cautions  that 
these  figures  only  include  reported  cases 
of  the  dementias;  therefore,  they  probably 
underestimate  the  magnitude  of  the 
problem. 


Parkinson’s  disease  is  another  common 
neurological  disorder  receiving  consider- 
able attention  from  neuroepidemiolo- 
gists. Despite  the  fact  that  Parkinson's 
disease,  like  dementia,  is  frequently  omit- 
ted by  mortality  statistics  in  an  underlying 
cause  of  death,  several  important  patterns 
have  been  discovered.  The  death  rate  is 
negligible  for  people  under  45.  The  rate 
increases  steadily  with  age,  reaching  a 
peak  at  age  75-84;  and  then  declines 
among  the  oldest  age  groups.  Dr. 
Schoenberg  also  observes  that  mortality 
rates  for  whites  are  3-4  times  that  for 
nonwhites. 

Interestingly  enough,  the  incidence  of 
Parkinson’s  follows  the  same  pattern  as 
the  death  rate:  after  age  30-40,  it  increases 
with  advancing  age  to  a peak  at  about  age 
75,  with  a decline  in  new  cases  after  that. 
Dr.  Schoenberg  and  others  speculate  that 
such  a pattern,  which  is  different  from  that 
of  dementia  and  stroke  (where  incidence 
does  not  peak  and  then  fall),  could  be  an 
important  clue  to  the  cause  of  Parkinson’s 
disease.  Perhaps  the  number  of  suscepti- 
ble individuals  begins  to  decrease  at  the 
age  where  the  peak  occurs.  The  pattern 
could  also  mean  that  susceptible  individ- 
uals are  exposed  to  a possible  disease- 
causing  agent  for  a certain  number  of 
years.  Another  possibility  is  that  many 
cases  of  Parkinson’s  disease  in  those  over 
75  are  not  being  correctly  diagnosed. 

The  occurrence  of  primary  brain  tum- 
ors, which  is  surprisingly  frequent  among 
older  individuals,  has  also  been  investi- 
gated by  neuroepidemiologists.  Dr. 
Schoenberg  reports  that  males  have  a 
slightly  higher  annual  death  rate  for  ner- 
vous system  tumors  than  females,  based 
on  the  results  of  an  international  compari- 
son. Data  on  both  deaths  and  new  cases 
of  brain  tumor  show  similar  patterns:  a 
small  peak  in  childhood,  followed  by  a 
higher,  sharper  peak  in  adult  life,  and  then 
a decline  in  the  oldest  age  groups. 

In  the  next  20  years,  the  number  of  peo- 
ple in  the  U.S.  aged  65  and  over  is 
expected  to  increase  from  25  to  32  million. 
That  is  a significant  addition  to  an  elderly 
population  that  neuroscientists  are  trying 
to  keep  healthy  and  productive.  The  sta- 
tistics on  these  four  and  other  neurologi- 
cal disorders  affecting  the  elderly  provide 
valuable  information  for  scientific 
researchers,  health  care  professionals, 
and  the  general  public.  Such  data  can 
provide  clues  to  investigators  about  the 
causes  of  disease,  and  can  promote  better 
understanding  and  more  accurate  report- 
ing of  nervous  system  disorders  in  the 
elderly  by  physicians  and  families  of 
patients.  ■ 


NINCDS  neuroepidemiologist  Dr.  Bruce 
Schoenberg  studies  patterns  of  nervous 
system  disorders  in  the  elderly. 

NIH  PHOTO  #1691 


The  Schoenberg  report  relates  several 
other  observations  on  the  dementias.  The 
rates  of  occurrence  for  all  dementias, 
including  Alzheimer’s  disease,  increase 
with  the  age  of  the  group  being  studied.  In 
addition,  the  incidence  for  cases  of 
dementia  diagnosed  as  Alzheimer’s  dis- 
ease is  greater  for  women  than  for  men. 
The  reasons  for  this  difference  are  being 
investigated. 

Stroke  is  the  third  leading  cause  of 
death  in  the  U.S.  and  a major  cause  of 
illness,  says  Schoenberg  in  his  report. 
Most  stroke  death  rates  from  developed 
countries  in  North  America  and  Europe 
are  close  to  100  deaths  per  100,000  per- 
sons in  a given  year.  For  every  five-year 
increase  in  age,  notes  the  report,  the 
stroke  death  rate  doubles.  Slightly  more 
men  than  women  die  from  the  disease, 
and  more  black  Americans  than  white;  the 
U.S.  death  rate  from  stroke  is  highest  in 
the  southeastern  portion  of  the  country. 

On  the  positive  side,  however,  Dr. 
Schoenberg  relates  some  encouraging 
news:  both  the  death  rates  and  incidence 
of  stroke  are  declining  in  the  U.S.  and  in 
other  developed  countries.  Better  control 
of  stroke  risk  factors  such  as  hyperten- 
sion may  be  the  reason  for  the  decline. 


♦ 
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Tropical  Disease  Research  Expands  at  Johns  Hopkins 


( 

By  Dr  Margie  F.  Taylor 


An  intensified  effort  to  find  better 
methods  to  combat  tropical  diseases  in 
developing  countries  has  moved  into  full 
operation  through  the  establishment  of 
the  Tropical  Medicine  Center  at  the  Johns 
Hopkins  School  of  Hygiene  and  Public 
Health  in  Baltimore. 

“The  problem  with  tropical  diseases  is 
that  the  countries  in  which  they  occur  are 
generally  poor  and  have  little  advanced 
scientific  research,”  says  Dr.  Howard 
Goodman,  the  Center’s  director  and  the 
founding  director  of  a World  Health  Orga- 
nizaton  (WHO)  tropical  diseases  research 
and  training  program.  “Malaria  and  some 
other  tropical  diseases  continue  to 
spread,  and  Americans  who  travel  to 
these  countries  come  home  with  a variety 
of  ailments.  It  is  an  essential  area  of  public 
health  at  home  and  in  tropical  countries." 

Tropical  diseases  plague  one  billion 
people  each  year.  An  estimated  400  mil- 


lion humans  have  malaria  or  suffer  from 
schistosomiasis,  while  300  million  have 
filariasis.  That  group  of  parasitic  diseases 
includes  onchocerciasis — which  affects 
40  million  people.  In  Latin  America,  12 
million  people  suffer  from  Chagas’  dis- 
ease. Its  African  counterpart,  sleeping 
sickness,  kills  three  million  cattle  each 
year.  Victims  of  leishmaniasis  (another 
parasitic  disease)  number  in  the  tens  of 
millions.  Approximately  12  million  people 
have  leprosy. 

The  Center  at  Johns  Hopkins,  which 
received  its  start-up  support  from  NIH's 
Division  of  Research  Resources  through 
its  Biomedical  Research  Support  Grant 
program,  contains  insects,  parasites,  and 
fungi  originating  from  exotic  tropical 
lands.  But  the  glamor  of  the  tropics  is 
forgotten  as  scientists  delve  intensely  into 
the  intricacies  of  tropical  disease 
transmission. 

In  one  windowless  room,  30  different 


kinds  of  mosquitoes,  native  to  the  tropic 
islands  of  Polynesia,  are  buzzing  around 
in  confined  spaces.  Fish  tanks  in  another 
room  are  populated  with  snails  from 
Brazil  and  other  equatorial  countries.  A 
freezer  in  the  basement  is  filled  with  par- 
asites that  began  their  life  cycles  in  fast- 
flowing mountain  streams  in  Guatemala. 

Major  investigations,  still  in  progress, 
are  beginning  to  produce  results.  A 
biomedical-pharmacologist  working  with 
NIH  and  with  support  from  the  Agency  for 
International  Development  has  deve- 
loped what  may  be  a simple  and  inexpen- 
sive treatment  for  schistosomiasis  (snail 
fever),  one  of  the  world’s  major  tropical 
parasitic  diseases.  The  first  human  trials 
are  just  beginning  at  Hopkins,  although 
the  Chinese  government  has  used  the 
drug  with  good  results  on  more  than 
100,000  people.  The  drug  is  effective  with 
a single  oral  dose  and  costs  about  $1  a 
dose. 


Dr  Thomas  Trischmann,  assistant  professor  ot  pathobiology  at  Johns  Hopkins,  handles  cultures  of  Trypanosoma  cruzi  under  a safety  hood. 
This  organism  causes  Chagas  disease,  which  affects  some  12  million  people  in  Latin  and  South  America.  NIH  PHOTO  #1692 
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Another  researcher  has  developed  a 
method  of  diagnosing  "river  blindness,”  a 
tropical  disease  that  has  caused  blind- 
ness in  two  million  people  worldwide.  The 
r'jc‘.thod  uses  a new  skin  test  to  diagnose 
diseases,  which  is  caused  by  parasite 
worms  carried  by  biting  flies. 

The  Center  has  helped  initiate  a major 
joint  endeavor  with  WHO  and  the  Wilmer 
Institute  of  Baltimore  to  examine  the  lead- 
ing worldwide  causes  of  sight-destroying 
diseases. 

Dr.  Goodman  recently  completed  a 
WHO  consulting  assignment  in  Thailand 
designed  to  help  coordinate  national 
health  research  planning.  Among  the 
areas  addressed  were  malaria,  diarrheal 
diseases,  and  laboratory  support  to 
develop  simplified  methods  so  that 
trained  non-professional  village  health 
volunteers  could  learn  to  test  for  tropical 
diseases. 

"A  trained  village  volunteer  can  take  a 
finger-prick  blood  sample  on  a piece  of 
filter  paper,  dry  it,  and  send  it  to  a central 
lab  where  tests  could  show  whether  the 
patient  has  been  exposed  to  a specific 
tropical  disease,”  he  explains.  “The  U.S. 
Centers  for  Disease  Control  now  gets 
these  dried  samples  from  all  over  the 
world  to  check  for  malaria.  This  type  of 
testing  can  be  done  for  epidemiologic 
surveillance  of  other  diseases  as  well.” 

A Hopkins-trained  physician  and 
immunologist,  Dr.  Goodman  became 
director  of  the  Tropical  Medical  Center  in 

T 1977  after  serving  as  research  director 
.f  WHO  in  Geneva.  Since  returning  to 
Johns  Hopkins,  he  has  helped  form  multi- 
disciplinary scientific  research  groups  in 
the  Johns  Hopkins  medical  institutions. 
Laboratory  and  clinical  scientists  skilled 
in  parasitology  and  other  infectious  dis- 
eases, drug  trials,  immunology,  biochem- 
istry, molecular  biology,  and  genetics 
work  together  with  their  colleagues  in 
tropical  countries  to  seek  out  cause, 
cures  and  methods  for  preventing  tropical 
illnesses.  ■ 


t 

All  Photos 
by  William  Denison 


Involved  in  leprosy  research,  Dr.  Norman  Morrison  of  the  Tropical  Medicine 

Center  measures  delayed  type  hypersensitivity  in  mouse  foot  pads,  where  the 

organism  that  causes  leprosy,  M.  leprae,  has  been  growing.  Studies  of  the 

immunologic  aspects  of  leprosy  offer  unusual  promise  for  understanding  not 

only  leprosy  but  other  diseases,  such  as  tuberculosis.  NIH  PHOTO  #1693 


Dr.  Milan  Trypis,  professor  of  pathobiology  at  Johns  Hopkins,  stands  near 

mosquito  cages  where  insect  colonies  are  reared  for  tropical  disease  research, 

in  particular,  malaria.  The  cage  portals  are  made  to  allow  researchers  to  put  their 

hands  in  without  risking  loss  of  the  insects.  N||_j  photo  #1694 
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Intensive  Epilepsy  Monitoring:  Help  for  Patients 
with  Intractable  Seizures 


By  Diane  Striar 


After  14  years  of  uncontrolled  epilepsy, 
Marcy  Key's*  seizures  are  disappearing. 

“That's  the  best  news  I’ve  had,"  says  the 
young  woman,  who  used  to  have  daily 
seizures.  Since  Marcy’s  discharge  last 
September  from  a study  of  intensive  epi- 
lepsy monitoring  at  the  NIH  Clinical  Cen- 
ter, she  has  had  only  two  or  three  seizures 
a month. 

Marcy  is  one  of  approximately  100 
patients  who  have  participated  in  a 
research  project  of  intractable  epilepsy 
conducted  by  the  National  Institute  of 
Neurological  and  Communicative  Dis- 
orders and  Stroke  (NINCDS).  The  study 
has  been  in  operation  since  1975. 

The  therapeutic  technique  that  has 
helped  control  Marcy’s  and  other 
patients’  epilepsy  is  a detailed  video  infor- 
mation system  which  simultaneously 
films  seizures  and  records  their  electrical 
activity  as  measured  by  an  electroence- 
phalogram (EEG).  The  system  also 
includes  frequent  blood  tests  to  deter- 
mine how  the  patient  metabolizes  the 
drugs  used  in  treatment. 

Seizures  are  filmed  by  two  television 
cameras— one  providing  a full  shot  of  the 
patient,  the  other  a close-up  view.  Both 


'Names  of  patients  in  this  article  have 
been  changed. 


images  are  displayed  simultaneously  on  a 
video  screen  along  with  the  patient’s  EEG 
recording.  The  EEG  is  obtained  from  a 
radio  telemetry  transmitter  contained  in  a 
plastic  headband  worn  by  the  patient.  The 
transmitter  carries  the  brain  wave  signal 
to  the  television  screen  from  eight  elec- 
trodes placed  on  the  patient’s  scalp. 

The  four  epilepsy  patients  currently  in 
the  study  are  monitored  twice  a week  for  6 
hours  at  a time.  By  studying  the  resulting 
videotapes,  NINCDS  neurologists  are 
able  to  differentiate  the  types  of  seizures 
that  these  patients  have. 

Identifying  the  seizure  type  is  the  most 
important  step  in  determining  which  anti- 
convulsant drug  to  prescribe,  according 
to  Dr.  Roger  J.  Porter,  chief  of  the  Epi- 
lepsy Branch  of  NINCDS’s  Neurological 
Disorders  Program.  Dr.  Porter  views 
intensive  monitoring  as  a “tool,  an  exten- 
sion of  the  doctor's  ability  to  diagnose 
and  to  apply  appropriate  therapy." 

Seizure  classification,  combined  with  a 
neurological  examination,  thorough 
study  of  the  patient’s  history  and  an  anal- 
ysis of  the  level  of  anti-epileptic  drugs  in 
the  patient's  blood,  allows  NINCDS  phy- 
sicians to  revise  the  treatment  plan  as 
needed.  The  physician  might  prescribe  a 
different  drug,  for  example,  or  might 
increase  or  decrease  the  dosage  of  a drug 
that  failed  to  control  seizures  in  the  past. 


Dr  Roger  Porter,  chief,  Epilepsy  Branch,  NINCDS,  adjusts  telemetering 
equipment  worn  by  a child  with  epilepsy.  Equipment  broadcasts  EEG,  which  is 
picked  up  by  an  antenna  (center)  and  fed  into  equipment  that  correlates  tracings 
with  the  patient's  movements  as  recorded  via  a television  camera  (above). 
Telemetering  permits  the  patient  to  move  freely  and  normally  while  scientists 
study  action  of  various  experimental  drugs.  NIH  PHOTO  #1695 


Intractable  Epilepsy  Patients  Only 

Most  people  with  epilepsy  do  not 
require  the  battery  of  tests  and  film  ses- 
sions involved  in  intensive  monitoring. 
About  50  percent  of  all  epileptic  seizures^ 
are  controlled  with  medication  and  cjf 
percent  are  partially  controlled.  Marcy", 
case,  however,  is  typical  of  the  over 
200,000  epileptic  patients  who  have  not 
been  helped  by  conventional  drug  ther- 
apy. For  many  of  these  “intractable 
patients,”  seizure  types  were  incorrectly 
classified  and  ineffective  medication  or 
dosages  prescribed. 

Marcy,  for  example,  was  on  various 
combinations  of  carbamazepine,  pheno- 
barbital,  mesantoin,  and  chlorpromazine 
before  coming  to  NIH.  After  2 months  of 
intensive  monitoring,  she  was  placed  on  a 
more  effective  dosage  of  carbamazepine. 
The  result:  greater  control  and  fewer  side 
effects.  “I'm  not  as  drowsy  now,”  she  says. 
“My  concentration  has  improved,  so  I can 
do  more  reading.” 

Unlike  Marcy,  who  had  three  different 
types  of  epileptic  seizures,  some  patients 
diagnosed  as  having  intractable  epilepsy 
actually  do  not  have  the  disorder.  The 
seizures  of  these  individuals  are  not  asso- 
ciated with  any  unusual  electrical  activity 
in  the  brain,  a primary  requirement  for  an 
epilepsy  diagnosis.  Intensive  monitoring 
confirms  that  the  EEGs  of  these  patients 
are  normal  during  seizure  activity,  and 
that  their  seizures  are  psychogenic  or 
hysterical— not  epileptic— in  nature. 


Getting  a Handle  on  Seizure  Types  ^ 

The  need  to  film  seizures  is  tied  to  the 
nature  of  epilepsy  and  the  difficulties 
encountered  in  studying  this  disorder. 
“One  of  the  problems  that  has  always 
plagued  the  study  of  epilepsy  is  that 
symptoms  are  episodic,”  says  Dr.  Porter. 
“You  can  look  at  the  patient  three  times  a 
day  and  see  nothing.  With  continuous 
videotape  recording,  we  can  get  a handle 
on  seizure  activity.” 

Research  is  also  made  difficult  by  the 
heterogenous  nature  of  epilepsy.  The 
International  Classification  of  Epileptic 
Seizures  lists  eight  types  of  generalized 
seizures— including  the  tonic  clonic  or 
grand  mal— and  10  types  of  partial  seiz- 
ures such  as  the  psychomotor. 


A Treatment  Revolution 

According  to  Dr.  Porter,  intensive  mon- 
itoring is  revolutionizing  the  treatment  of 
severe  epilepsy  in  this  country.  An 
increasing  number  of  doctors  are  refer- 
ring their  “intractable"  cases  to  some  30 
intensive  monitoring  units  around  the 
country.  Six  of  these  projects  are  located 
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at  NINCDS-supported  Comprehensive 
Epilepsy  Research  Programs. 

Evidence  of  the  new  technique’s  effec- 
tiveness can  befound  in  a recent  two-year 
follow-up  study  of  74  of  the  100  Clinical 
^pter  patients  who  were  monitored 
vjr/veen  1976  and  1980.  The  average 
amount  of  time  spent  in  the  hospital  was 
1 2 V2  weeks.  When  discharged,  67  percent 
of  the  patients  had  fewer  seizures,  73  per- 
cent had  decreased  drug  side  effects,  and 
30  percent  had  improved  their  personal  or 
work  situations.  Some  patients  found 
jobs;  other  were  able  to  live  more  inde- 
pendently or  got  along  better  with  their 
relatives.  The  benefits  of  intensive  moni- 
toring were  still  being  felt  two  years  later. 
Follow-up  evaluations  showed  that  a 
majority  of  the  patients  still  had  fewer 
seizures  and  reduced  drug  side  effects. 
An  even  greater  number  of  patients  (41 
percent)  had  improved  their  job  status  or 
their  relationships  with  friends  and  family. 

Even  if  a patient  doesn’t  have  seizures 
while  being  monitored  at  the  Clinical 
Center,  staff  neurologists  can  help  by 
measuring  blood  levels  of  medication  and 
altering  the  dosage  or  the  drug — or  both. 

One  patient  who  falls  into  this  category 
is  24-year-old  Anna  Bezilli  from  Long 
Island.  Although  she  has  been  at  NIH 
since  last  January,  she  has  had  very  few 
seizures  while  hospitalized  at  5-West 
Clinical  Center-even  when  taking  pre- 
viously ineffective  drugs.  Her  seizures 
increase,  however,  when  she  goes  home 
to  visit,  a phenomenon  she  attributes  to 
^ss. 

The  Clinical  Center  Family 

While  the  doctors  continue  to  alter 
Anna’s  medication  in  the  hope  of  arriving 
at  the  combination  that  will  continue  to 
control  her  seizures  when  she  goes  home, 
the  thin,  brown-haired  woman  isenjoying 
“a  nice  little  break  away  from  home.’’ 

Anna’s  days  at  the  Clinical  Center  are 
spent  working  on  arts  and  crafts  and  ans- 
wering the  phone  in  patient  activities.  On 
the  two  days  a week  she  is  monitored, 
Anna  sits  in  front  of  the  cameras,  reading 
and  watching  television. 

All  of  the  epilepsy  patients  are  visited  by 
a social  worker  and  some  participate  in 
occupational  or  physical  therapy.  Like 
former  patient  Marcy,  Anna  views  the  time 
spent  at  NIH  as  a chance  to  learn  about 
epilepsy.  “When  I came  to  NIH,  it  was  the 
first  time  I ever  saw  someone  have  a seiz- 
ure,” she  says. 

Anna,  like  Marcy  and  another  former 
patient  Sharon  Drake,  describes  the 
patients  and  staff  on  5-West  Clinical  Cen- 
ter as  a “little  family.” 

"There's  definitely  a family  atmos- 
phere,” concurs  Dr.  Porter,  who  recalls 
that  two  patients  met  on  the  ward,  fell  in 
love,  and  married. 

former  inpatient  Sharon,  who  was  Mar- 

^roommate  on  5-West,  says:  “If  I had  a 
problem— any  problem — I could  call  on  a 
nurse  just  to  talk.” 

Sharon  could  also  count  on  Marcy,  who 


came  to  NIH  equipped  with  a medical  dic- 
tionary, to  explain  medical  jargon.  “I 
translated  whatthedoctorstold  her,” says 
Marcy  who  considers  the  friendship  that 
began  at  the  Clinical  Center  very  special. 
“It  was  the  first  time  I'd  ever  been  close 
friends  with  someone  who  had  epilepsy,” 
she  adds,  “I  helped  SharonoutatNIHand 
she  helped  me.” 

The  two  women  continued  their  mutual 
support  when  Marcy  moved  into  the 
Rockville,  Maryland  house  owned  by 
Sharon  and  her  husband.  Marcy,  who 
rarely  has  seizures,  now  helps  Sharon— 
making  sure  she  doesn’t  injure  herself 
during  a seizure.  Sharon  still  has  frequent 
seizures — about  500  last  year— but  she  is 
experiencing  fewer  drug  side  effects. 
Information  obtained  during  intensive 
monitoring,  in  conjunction  with  the 
results  of  a PET  (positron  emission  tomo- 
graphy) scan,  indicates  that  Sharon  is  a 
likely  candidate  for  surgery. 

“Right  now,  I feel  as  if  I’m  in  a holding 
pattern,”  says  Sharon,  who  is  waiting  to 
take  some  final  diagnostic  test  which  will 
confirm  whether  surgery  is  a practical 
step.  “I  trust  that  the  doctors  know  what’s 
best... I’m  placing  my  head  in  their  hands.” 

While  Sharon  awaits  their  decision, 
housemate  Marcy,  who  is  now  practically 
seizure-free,  is  exploring  job  and  school 
opportunities.  She  wants  to  attend  night 
school  to“buildupmymathand  reading.” 

AlthoughAnna.whoisstillontheward, 
would  like  to  go  home  soon,  she  values 
her  NIH  experience.  “I  have  more  hope 
now,”  she  says,  “and  that’s  what  makes 
you  a person.” 

There  is  currently  a 6-month  waiting  list 
for  the  intensive  monitoring  study.  Patient 
eligibility  requirements  include  a history 
of  complex-partial  epilepsy  and  frequent 
seizures.  Contact  the  Patient  Referral 
Service  at  (301)  496-4891  for  admission 
information,  h 


DES  Research  May  Shed 
Light  on  How  Some 
Chemicals  Cause  Cancer 

By  Hugh  James  Lee 

Scientists  studying  diethylstiibestrol 
(DES)  have  found  that  its  mechanism  of 
causing  cancer  in  a model  system  using 
animal  tissue  cultures  gives  new  insight 
into  how  some  chemicals  may  cause 
cancer.  Like  other  chemical  carcinogens, 
DES  causes  the  cancerous  transforma- 
tion of  these  isolated  cells;  however, 
unlike  most  other  established  chemical 
carcinogens,  DES  does  not  display  muta- 
genic activity  when  tested  on  two  gene 
markers  used  to  detect  mutagenic  action. 
Instead,  studies  at  the  National  Institute 
of  Environmental  Health  Sciences, 
Research  Triangle  Park,  North  Carolina 
determined  that  DES  in  this  model  system 
produced  a mismatching  of  chromo- 
somes called  aneuploidy  which  in  turn 


may  be  a key  factor  in  the  development  of 
these  cancer  cells. 

DES  was  used  in  the  1960’s  as  a thera- 
peutic drug  for  expectant  mothers  and 
until  1979  as  a growth  enhancer  in  beef 
cattle.  Now  greatly  restricted  in  use  as  a 
drug  and  banned  as  an  agricultural  feed 
additive  by  FDA,  DES  had  become  a tool 
and  a focus  for  research  in  reproductive 
and  developmental  toxicology,  including 
birth  defects  research,  immunology  stu- 
dies, and  in  research  on  the  mechanisms 
of  carcinogenicity. 

Earlier  research  has  shown  DES  to 
cause  vaginal  cancer  in  the  daughters  and 
genital  dysfunction  and  malformation  in 
male  offsprings  of  women  who  took  it  dur- 
ing pregnancy.  The  recent  study  on  DES’s 
role  in  causing  cancer  was  published  in 
the  June  19,  1981  issue  of  Science,  in  a 
paper  titled  “Diethylstiibestrol  Induces 
Neoplastic  Transformation  in  Cultured 
Cells  Without  Measurable  Somatic  Muta- 
tion at  Two  Loci,”  by  J.  Carl  Barrett,  Ph.D., 
of  the  Environmental  Carcinogenesis 
Group  of  the  Laboratory  of  Pulmonary 
Function  and  Toxicology,  Ms.  Annette 
Wong  and  John  A.  McLachlan,  Ph  D.  of 
the  Transplacental  Toxicology  Group  in 
the  Laboratory  of  Reproductive  and 
Developmental  Toxicology  all  at  NIEHS. 

The  ability  of  a substance  to  change  the 
genetic  material  of  cells,  known  as 
mutagenicity,  is  strongly  associated  with 
the  development  of  cancer.  The  associa- 
tion is  so  strong  that  mutagenicity  tests, 
notably  the  Ames  test  using  bacteria,  are 
widely  supported  as  tools  to  screen  sus- 
pect substances.  If  in  the  tests,  theagents 
display  mutagenic  activity,  they  become 
candidates  for  carcinogenicity  testing. 
The  NIEHS  research  team  wondered  if  the 
failure  of  DES  to  show  mutagenicity  in 
bacterial  cultures  might  be  due  to  factors 
which  are  present  in  cells  of  higher  anim- 
als. Using  hamster  cells  in  culture  they 
demonstrated  that  again  DES  showed  no 
measurable  mutagenicity  in  these  cells. 

The  paper’s  abstract  notes,  “While  die- 
thylsti Ibestrol  was  as  active  as  benzo(a)p- 
yrene  (a  known  mutagen  and  carcinogen) 
in  inducing  (cellular)  transformation,  it 
failed  to  induce  mutations  at  two  conven- 
tionally studied  loci  (gene  sites  on  the 
chromosome).  These  results  suggest  that 
diethylstiibestrol  may  transform  cells  in 
the  absence  of  gene  mutations." 

Instead  of  gene  mutation,  DES  was 
found  to  cause  mismatched  numbers  of 
chromosomes,  an  effect  called  aneu- 
ploidy. Normally,  chromosomes  occur 
only  in  perfectly  matched  pairs.  This 
observation  made  in  tissue  cultures  mir- 
rored clinical  findings  made  elsewhere  of 
aneuploidy  in  the  female  offspring  of 
DES-exposed  women;  this  aneuploidy 
was  observed  in  the  precancerous  dys- 
plasia in  their  reproductive  tracts.  Since 
other  carcinogens  can  induce  aneu- 
ploidy, these  studies  with  DES  should 
stimulate  new  thinking  about  how  some 
chemicals  cause  cancer  a 
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Male  Contraceptive  Mechanism  Pinpointed 

in  Gossypol 

By  Hugh  James  Lee 


Researchers  at  the  National  Institute  of 
Environmental  Health  Sciences  (NIEHS) 
have  begun  to  unfold  the  biochemical 
mechanism  of  a promising  male  contra- 
ceptive drug,  gossypol  Dr.  Chi-Yu  Lee  of 
the  Laboratory  of  Environmental  Chem- 
istry, and  Dr.  Heinrich  V.  Mailing,  Chief  of 
the  Laboratory  of  Biochemical  Genetics, 
have  discovered  that  gossypol  is  a prefer- 
ential inhibitor  of  an  important  enzyme, 
lactate  dehydrogenase-X,  crucial  in  func- 
tion of  sperm  in  the  testis.  This  interesting 
discovery  now  enables  investigators  to 
work  toward  redesigning  or  restructuring 
this  drug  to  enhance  its  anti-fertility 
potential  and  decrease  or  eliminate  any 
undesirable  side  effects. 

Gossypol  first  became  identified  as  an 
anti-fertility  agent  as  the  result  of  Chinese 
investigations  in  the  1950’s.  Scientists, 
puzzled  by  the  extremely  low  birth  rates  in 
a particular  geographic  area,  finally 
related  the  phenomenon  to  the  peoples’ 
exclusive  use  of  crude  cotton  seed  oil  for 
cooking.  Exploring  further  they  deter- 
mined that  the  active  agent  in  the  oil  was 
gossypol,  a naturally  occurring  yellowish 
phenolic  compound  found  in  the  seed, 
stem,  and  root  of  the  cotton  plant. 

One  exciting  aspect  of  the  NIEHS  dis- 
covery in  terms  of  developing  a malecon- 
traceptive  drug  is  that  gossypol  has  an 
effect  only  on  certain  sperm-generating 
cells  and  sperm  itself,  but  has  little  effect 
on  sex  hormone  levels  or  libido  in  males. 

During  the  development  of  mutation 
monitoring  and  biochemical  genetic  pro- 
grams at  NIEHS,  scientists  became  inter- 
ested in  gossypol's  effect  on  sperm  and 
sperm-generating  cells.  They  looked  at 
gossypol's  effect  on  the  testis-specific 
enzyme,  lactate  dehydrogenase-X,  since 
it  plays  a critical  role  in  both  aerobic  (with 
oxygen)  and  anerobic  (without  oxygen) 
metabolism  of  sperm  and  sperm- 
generating cells. 

Dr  Mailing  explained,  “By  simple  bio- 
chemical assays,  we  have  shown  that  the 
activity  of  the  enzyme  is  inhibited  by  a 
relatively  low  concentration  of  gossypol. 
We  have  observed  this  selective  inhibition 
for  this  enzyme  in  tissue  from  a variety  of 
species  including  rodents  and  humans.” 


But  gossypol  also  has  its  drawbacks. 
NIEHS  scientists  found  that  even  low  con- 
centrations of  gossypols  inhibit  the  action 
of  glutathione  S-transferase,  an  enzyme 
widely  distributed  in  the  body  for  the 
detoxification  of  numerous  foreign 
organic  compounds.  In  rodents  low  con- 
centrations also  cause  irreversible  inacti- 
vation of  another  important  enzyme, 
malate  dehydrogenase,  though  thiseffect 
does  not  appear  in  human  tests. 

Dr.  Lee  said,  “With  further  research  into 
gossypol’s  biochemical  mechanism  and 
toxicology  it  may  be  possible  to  improve 
gossypol’s  effectiveness  as  a male  contra- 
ceptive and  at  the  same  time  eliminate  the 
unwanted  side  effects.” 


Dr.  Mailing  added  that  clinical  reports 
in  China  show  gossypol  may  be  a very 
promising  male  contraceptive  drug.  Ithas 
proven  to  be  reliable  and  relatively  safe, 
provided  that  the  dosage  is  kept  at  the 
anti-fertility  level.  Recent  clinical  studies 
by  the  Chinese  showed  that  gossypol  is  an 
effective  anti-fertility  drug  with  a rela- 
tively low  incidence  of  mild  side  effects. 
The  fact  that  it  occurs  naturally  in  the 
cotton  plant  means  that  the  supply  is 
almost  unlimited  and  would  be  very  eco- 
nomical to  produce.  NIEHS  is  playing  a 
role  in  learning  about  this  drug  through  its 
research  on  the  vulnerability  of  various 
biochemical  systems  of  the  body  to  envir- 
onmental agents.  ■ 


Gossypol  researcher,  Dr  Chi-Yu  Lee,  Laboratory  of  Environmental  Chemistry  and  Dr. 

Heinrich  V.  Mailing,  right,  Chief  of  the  Laboratory  of  Biochemical  Genetics,  have  begun  to 
unfold  the  biochemical  mechanism  of  a promising  male  contraceptive  as  a part  of  their 
biomedical  research  at  the  National  Institute  of  Environmental  Health  Sciences.  Research 
Triangle  Park,  North  Carolina.  NIH  PHOTO  #1696 
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Maternal  Proteins  May 
Protect  Embryo  from 
•'mmunologic  Rejection 


By  Susan  Johnson 


NICHD  investigators,  Drs.  Arun  Agrawal,  Anil  Mukherjee  and  Rodney  Ulane  have  discovered 
that  two  proteins  produced  by  the  mother  may  protect  the  mammalian  embryo  from 
immunologic  rejection  before  and  during  implantation  in  the  womb.  NIH  PHOTO  #1697 


A possible  mechanism  by  which  the 
embryo  is  protected  against  rejection  by 
the  mother’s  immune  system  during  its 
first  days  in  the  uterus  has  been  uncov- 
ered by  scientists  at  the  National  Insti- 
tute of  Child  Health  and  Human  Devel- 
opments (NICHD). 

Transplants  of  tissue  from  one  individ- 
ual to  an  unrelated  individual,  or  allo- 
grafts, are  invariably  rejected,  because 
the  recipient's  immune  system  recog- 
nizes the  transplanted  tissue  as  geneti- 
cally foreign  and  mounts  an  attack 
against  it. 

The  embryo  is  for  all  practical  purposes 
an  allograft.  On  its  surface  are  proteins 
inherited  from  the  father  which  are  for- 
eign to  the  mother.  Theoretically,  the 
pother's  immune  system  should  recog- 
nize the  paternal  proteins  on  the  embryo 
and  reject  it.  This  does  not  normally 
happen,  of  course. 

Many  explanations  for  the  success  of 
this  natural  allograft  have  been  proposed 
over  the  past  30  years,  but  none  has  been 
conclusively  proven. 

The  NICHD  investigators  have  discov- 
tered  that  two  proteins  produced  by  the 
mother  may  protect  the  mammalian 
embryo  from  immunologic  rejection 
before  and  during  implantation  in  the 
womb.  Uteroglobin,  a protein  synthesized 
by  the  uterus,  crosslinks  with  the  proteins 
on  the  embryonic  surface,  thereby  hiding 
them  from  the  mother’s  immune  system. 
The  crosslinking  is  catalyzed  by  the 
enzyme  transglutaminase,  a blood  clot- 
ting factor.  In  theabsenceoftransglutam- 
inase,  uterglobin  cannot  attach  to  the 
embryo. 

The  levels  of  both  uteroglobin  and 
transglutaminase  in  the  uterus  rise  during 
early  pregnancy.  A deficiency  of  transglu- 
taminase in  the  mother  may  result  in 
spontaneous  abortion,  or  rejection  of  the 
embryo,  some  experimental  data  suggest. 

Using  the  rabbit  as  a model,  the  NICHD 
scientists  incubated  embryonic  cells  with 
maternal  lymphocytes,  the  cells  responsi- 
ve for  the  immune  response  which  leads 
to  allograft  rejection.  As  expected,  the 
embryonic  cells  stimulated  an  immune 
response. 


When  the  embryonic  cells  were  pre- 
treated with  uteroglobin  and  transglutam- 
inase, however,  the  maternal  immune 
response  was  suppressed.  Pretreatment 
with  uteroglobin  alone  partially  inhibited 
the  immune  response,  but  the  scientists 
believe  that  trace  amounts  of  transglu- 
taminase in  the  incubation  medium  cata- 
lyzed the  reaction.  Pretreatment  with 
transglutaminase  alone  did  not  suppress 
the  maternal  immune  response. 

This  mechanism  appears  to  protect  the 
rabbit  embryo  up  to  about  9 days  after 
conception,  when  the  embryo  is 
implanted  in  the  womb.  Only  trace 
amounts  of  uteroglobin  are  detectable  in 
the  rabbit  uterus  after  9 days. 

It  is  possible  that  other  proteins  or 
increased  hormone  levels  in  the  uterus 
protect  the  embryo  after  this  point.  Also, 
the  embryo  is  by  then  developing  anatom- 
ical barriers,  such  as  the  placenta, 
between  itself  and  the  mother. 

Further  studies  are  needed  to  deter- 
mine if  uteroglobin  plays  an  important 
part  in  maintaining  human  pregnancy, 
say  the  NICHD  investigators.  In  addition, 
the  experimental  results  obtained  in  their 
study  must  be  reconciled  with  the  fact 
that  the  embryo  sometimes  develops 
outside  the  uterus,  as  in  the  base  of  tubal 
or  abdominal  implantation. 


Discovery  ofamechanismbywhichthe 
embryo  is  protected  from  immunological 
rejection  by  the  mother  may  contribute  to 
an  understanding  of  allograft  tolerance  in 
general.  More  specifically,  it  may  help 
researchers  understand  how  cancerous 
cells  escape  rejection  by  the  host’s 
immune  system. 

This  study  was  reported  by  Drs.  Anil 
Mukherjee,  Rodney  Ulane,  and  Arun 
Agrawal  at  the  annual  meeting  of  the 
Society  for  Gynecologic  Investigation  in 
March,  1981 . ■ 
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Tissue  Culture  Test:  New 
Hope  for  Brain  Tumor 
Chemotherapy 

By  Maureen  Miller 

(student  intern  for  the  News  Branch) 


NIH  researchers  recently  reported  that 
laboratory  testing  of  cancer  cells  from 
patients  with  brain  tumors  can  predict 
their  responses  to  anticancer  drugs.  Drs. 
Paul  L.  Korn blith,  Barry  H.  Smith  and  their 
associates  at  the  National  Institute  of 
Neurological  and  Communicative  Dis- 
orders and  Stroke  (NINCDS)  and  col- 
leagues from  the  Massachusetts  General 
Hospital  have  found  a positivecorrelation 
between  the  effects  of  BCNU — a che- 
motherapeutic drug — on  cultured  cells 
from  cancer  patients  and  on  the  patients 
themselves. 

These  test  results  indicate  that  physi- 
cians may  use  tissue  cultures  frequently 
in  the  future  to  determine  the  best  che- 
motherapeutic drug  for  a brain  tumor 
patient.  Culture  studies  may  also  help 
scientists  deepen  their  understanding  of 
the  growth  of  cancer  cells,  which  may  in 
turn  open  the  door  to  new  approaches  in 
cancer  therapy. 

Kornblith  and  his  associates  obtained 
glial  (brain  tumor)  cells  from  58  patients. 
They  treated  the  cells  with  different  dilu- 
tions of  BCNU  and  cultured  them  for  one 
day.  The  next  day,  investigators  took  a 
count  of  cells  which  the  BCNU  had  killed. 
The  drug  destroyed  a significant  number 
of  cells  in  42  of  the  58  cultures  (72 
percent). 

In  the  second  phase  of  the  study,  inves- 
tigators compared  the  same  data  to  the 
responses  of  14  of  the  58  patients  given 
BCNU.  The  14  patients  were  chosen 
because  they  had  all  been  through  a com- 
plete therapy  program  The  program 
included  postoperative  radiation  therapy, 
two  or  more  doses  of  BCNU  or  related 
compound,  CCNU,  and  two  or  more  post- 
operative tumor  scans  at  three-month 
intervals  to  detect  any  changes  in  tumor 
size. 

For  the  14  patients,  tumor  cell  cultures 
of  nine  responded  to  BCNU,  while  cul- 
tures of  five  did  not.  Researchers  then 
correlated  these  data  with  the  data  from 
patient  therapy  programs  that  had  been 
completed.  The  results  showed  that 
tumor  size  increased  in  all  five  patients 
whose  tumors  did  not  respond  to  BCNU 
in  the  in  vitro  (outside  of  the  body)  test.  Of 
the  patients  whose  cultures  did  respond 
to  BCNU,  tumor  size  decreased  in  six  of 
them  over  a span  of  a year  and  half  to  four 
years.  Tumor  size  increased  in  two  of  the 
other  three  patients  and  remained  the 
same  in  one. 


Certain  features  of  malignant  tumors  in  culture  are  useful  in  grading  their  degree  of 
malignancy.  Processes  with  multiple  branching  occur  In  well-differentiated  brain  tumors. 

NIH  PHOTO  #1698 


Features  of  a highly  malignant  brain  tumor  known  as  an  astrocytoma  in  culture. 

Astrocytomas  comprise  the  group  of  human  brain  turmors  in  which  predictive  information  is 
most  crucial.  They  range  from  totally  benign  tumors  to  the  most  rapidly  growing  human 
cancers.  NIH  PHOTO  #1699 
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The  correlation  between  laboratory  and 
clinical  responses  to  BCNU  strongly  sug- 
gests that  the  in  vitro  test  can  predict  how 
patients  will  respond  to  chemotherapy.  It 
can  then  be  used  to  evaluate  if,  and  what 
' d of  chemotherapy  doctors  should 
^^escribe  for  a patient.  The  major  advan- 
tage of  the  in  vitro  test,  then,  is  the  ability 
to  study  each  patient’s  tumor,  which  is 
unique.  Researchers  now  realize  that  dif- 
ferent patients  may  have  the  same  type  of 
tumor,  but  each  person’s  tumor  has  differ- 
ent biological  properties,  which  cause  it 
to  react  to  chemotherapy  in  a unique 
manner. 

Researchers  must  verify  Kornblith’s 
study  by  conducting  further  studies  that 
are  based  on  larger  sample  sizes.  In  future 
studies,  they  will  determine  the  desired 
confidence  level  on  in  vitro-in  vivo  (within 
the  body)  correlations,  and  what  type  of  in 
vitro  tests  best  predict  clinical  response. 

Investigators  have  established  clear 
parameters  for  distinguishing  non- 
malignant  tumor  cells  from  malignant 
tumor  cells,  and  grades  of  malignancy  for 


the  latter.  They  have  not,  however,  been 
able  to  clearly  account  for  biological  dif- 
ferences in  similar  types  of  tumor  cells 
from  person  to  person.  Many  natural  fac- 
tors such  as  metabolism,  hormones, 
nutrition  and  immunologic  character- 
istics contribute  to  biological  differences 
in  tumor  cells  among  individuals.  These 
characteristics  similarly  determine  the 
patient’s  response  to  chemotherapy  and 
future  studies  will  have  to  test  the  remain- 
ing variables  to  tailor  chemotherapy 
optimally  for  individual  patients. 

Several  investigators  have  compared 
the  effectiveness  of  BCNU  to  its  relative, 
CCNU.  While  they  have  not  found  any 
significant  differences  between  the  two 
compounds,  some  investigators  cite  a few 
advantages  of  CCNU.  It  can  enter  the 
brain  tissue  a little  more  easily,  and  it  can 
be  given  orally,  eliminating  the  need  for  a 
hospital  visit  for  each  dose  of  chemother- 
apy. Kornblith  and  associates  opted  to 
use  BCNU  in  this  study,  however, 
because  it  is  more  soluble  in  water  solu- 
tion which  makes  it  more  suitable  for  in 


vitro  testing. 

To  summarize,  although  more  exten- 
sive studies  are  needed  to  verify  that  in 
vitro  testing  can  accurately  predict  clinical 
response  in  patients,  Kornblith’s  study 
indicates  several  promising  avenues.  First 
and  foremost  is  the  potential  value  of  the 
in  vitro  test  to  the  individual  brain  tumor 
patient.  Secondly,  the  long-range  bene- 
fits of  in  vitro  testing  may  well  include  new 
approaches  to  cancer  therapy  in  general, 
as  scientists  increase  their  understanding 
of  malignant  cells  ■ 
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Walnut  Creek  Study  of  the  Pill 
Receives  Mixed  Reviews  p.  11 
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Spotted  Fever:  A Record  Year  Draws 
to  an  End  p.  12 


NfCHD  Project  Takes  a New  Look 
at  tne  Cervical  Cap  p.  3 


Your  Gums  May  Be  in  Trouble  Without 
Vitamin  C p.  13 


DES  Proves  to  be  an  Effective 
Research  Tool  in  Studying  the 
Body's  Immune  System  p.  10 
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Rocky  Mountain  Spotted 
Fever,  a disease  transmit- 
ted by  wood  ticks,  is  on  the 
increase,  and  is  no  longer 
confined  to  the  Rocky 
Mountain  area. 

According  to  NIH 
researchers,  new  vaccines 
are  in  the  works,  but 
further  testing  is  needed  to 
prove  their  effectiveness  for 
mass  vaccination. 

See  page  12 
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After  eight  years, 
researchers  studying 
women  using  oral  contra- 
ceptives have  found  that 
these  women  do  not  face 
an  increased  risk  of  death, 
and  that  they  do  not  seem 
to  have  a higher  incidence 
of  breast  cancer  or  benign 
ovarian  tumors.  It  was  also 
noted  that  the  risk  of  high 
blood  pressure  seems 
lower  than  previously 
reported. 

See  page  11 


Neurologists  from  NIH 
travel  throughout  the  world 
to  find  clues  to  baffling 
brain  disorders  such  as 
amyotrophic  lateral  sclero- 
sis, Huntington’s  disease, 
and  other  neurological  dis- 
orders. With  the  help  of 
animal  models  and  the 
information  gathered  from 
various  diseased  popula- 
tions, scientists  are  hopeful 
of  someday  finding  the  key 
to  many  of  the  most  myste- 
rious neurological 
disorders. 

See  page  14 


Researchers  are  studying  a 
new  birth  control  device 
that  really  isn’t  so  new.  The 
cervical  cap,  first  described 
over  100  years  ago  is  once 
again  being  considered  as 
a form  of  contraception  for 
women  who  do  not  wish  to 
use  the  Pill  or  the  IUD. 

Similar  to  the  diaphragm, 
but  smaller,  the  cervical 
cap  acts  like  a barrier  and 
prevents  sperm  from  enter- 
ing the  uterus.  It  fits 
securely,  blocking  only  the 
cervix,  and  reportedly  does 
not  become  dislodged  as 
the  diaphragm  often  does. 

See  page  3 
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Unusual  Mole  May 
Identify  Families  Prone  to 
Malignant  Melanoma 


By  Florence  Karlsberg 


Scientists  at  the  National  Cancer  Insti- 
tute (NCI)  and  the  Pigmented  Lesion 
Clinic,  Hospital  of  the  University  of  Penn- 
sylvania, have  identified  a new  syndrome, 
the  Dysplastic  Nevus  Syndrome,  in 
members  of  families  predisposed  to 
malignant  melanoma.  They  have  identi- 
fied an  unusual  mole  that  represents  a 
marker  of  increased  risk  for  melanoma  in 
meianoma-prone  families.  These  moles 
have  also  been  identified  in  patients  with 
sporadic  (non-familial)  melanoma,  sug- 
gesting that  these  precancerous  lesions 
are  more  prevalent  in  the  general  popula- 
tion than  previously  estimated. 

Malignant  melanoma  is  a type  of  cancer 
that  originates  in  the  pigment-forming 
cells  of  the  skin.  In  those  individuals  with 
the  Dysplastic  Nevus  Syndrome,  the 
pigment-forming  cells  in  moles  undergo 
abnormal  cell  changes  that  predispose 
them  to  melanoma.  People  with  this  syn- 
drome have  been  found  to  have  dysplastic 
(abnormal  in  size  and  shape)  moles,  a 
small  fraction  of  which  progress  to  malig- 
nant melanoma.  Surgical  removal  of  the 
most  abnormal  of  these  moles  can  pre- 
vent progression  to  malignancy  in  high- 
risk  individuals. 

Dr.  Mark  H.  Greene  and  coworkers  in 
the  Family  Studies  Section  of  NCI’s  Envir- 
onmental Epidemiology  Branch  study 
cancer-prone  families  to  identify  mecha- 
nisms of  cancer  susceptibility.  They 
began  studying  the  melanoma  problem  in 
the  family  setting  because  the  number  of 
new  cases  each  year  has  been  increasing 
both  in  the  U.S.  and  internationally,  and 
melanoma  seems  to  occur  more  fre- 
quently in  certain  families.  In  addition,  the 
chances  of  surviving  melanoma  have 
improved  due  to  advances  in  our  under- 
standing of  the  stages  of  the  disease. 

These  observations  provided  an  impe- 
tus to  search  for  clues  to  melanoma  sus- 
ceptibility. In  April  1976,  Dr.  Greene’s 
group  evaluated  a melanoma-prone  fam- 
ily of  25  members  with  four  known  mela- 
noma patients  (one  deceased).  The  three 
surviving  melanoma  patients  and  a 
number  of  their  healthy  relatives  were 
found  to  have  a very  unusual  pattern  of 
moles  on  their  skin. 

Larger  and  more  numerous  than  ordi- 
nary moles,  these  lesions  had  irregular 
outlines  and  pigmentation  and  seemed  to 
be  found  all  over  the  skin,  including  areas 
where  ordinary  moles  are  usually  not 
seen,  such  as  the  scalp  and  buttocks. 


One  family  member  had  a previously 
undiagnosed  malignant  melanoma.  This 
tumor  was  found  to  be  an  early  melanoma 
curable  by  surgical  removal.  This  patient 
is  now  alive,  well,  and  free  of  melanoma 
five  years  later. 

During  1977-78,  the  study  was 
expanded  to  include  six  additional  fami- 
lies whose  members  were  found  to  have 
the  same  unusual  mole  pattern  as  the  first 
family.  Microscopic  examination  of  pig- 
mented moles  removed  from  family 
members  showed  a disordered,  faulty 
growth  in  the  pigment-forming  cells 
(melanocytes).  Additional  family 
members  with  unusual  moles  have  been 
diagnosed  with  early  melanoma  since  the 
study  began. 

Detailed  analyses  have  confirmed  that 
these  lesions  are  unusually  susceptibleto 
malignant  transformation.  All  family 
members  whose  melanomas  were  found 
in  the  course  of  the  study  are  still  alive, 
probably  because  the  melanomas  were  of 
the  early  type  and  relatively  small.  Careful 
monitoring  of  persons  with  these  unusual 
moles  could  lead  to  a decrease  in  deaths 
from  melanoma,  now  averaging  5,000 
annually  in  the  United  States. 

An  estimated  14,300  new  cases  of  mela- 
noma will  occur  in  1981 . Its  incidence  has 
doubled  during  the  past  few  decades  and 
continues  to  increase  on  a worldwide 
basis.  Although  the  evidence  is  as  yet 
uncertain,  this  upward  trend  may  be 
related  to  changes  in  clothing  habits  and 
recreational  sun  exposure. 


Up  to  10  percent  of  melanoma  patients 
are  members  of  melanoma-prone  fami- 
lies. An  estimated  50  percent  of  the 
melanoma-prone  family  members  have 
these  unusual  moles  and  are  believed 
highly  susceptible  to  the  development  of 
a melanoma-in  the  abnormal  mole. 
scientists  have  also  reported  the  occcr- 
rence  of  these  abnormal  moles  in  mela- 
noma patients  with  no  family  history  of 
melanoma,  an  observation  that  has  been 
verified  by  other  investigators.  Although 
no  data  exist  on  how  many  people  in  the 
general  population  may  have  these  atypi- 
cal moles,  a recent  study  has  suggested 
that  this  syndrome  may  be  more  prevalent 
than  previously  estimated. 

In  addition  to  a set  of  written  guidelines 
for  early  detection  and  prevention  of  mel- 
anoma, Dr.  Greene  and  his  colleagues 
have  developed  a series  of  educational 
video-cassettes  for  family  members  and 
physicians.  These  materials  illustrate  the 
characteristics  of  unusual  moles  (dys- 
plastic), the  melanoma  warning  signals, 
principles  of  skin  self-examination,  ways 
to  minimize  sunlight  exposure,  and 
recommendations  for  daily  health  care. 

At  the  University  of  Pennsylvania  the 
research  was  conducted  by  Wallace  H. 
Clark,  Jr.,  M.D.  and  David  E.  Elder,  M.D. 
The  NCI  collaborators  include  Margaret 
A.  Tucker,  M.D.,  Kenneth  H.  Kraemer, 
M.D.,  and  Mary  C.  Fraser,  R.N.,  M.A  ■ 


♦ 


The  photo  above  shows  the  unusual  pigmented  lesions  of  a 26-year-old  white  female  who 
has  had  two  primary  malignant  melanomas.  Her  mother  has  had  one  melanoma. 

The  nevi  are  large,  have  an  irregular  border  and  are  variably  pigmented  with  shades  of 
brown,  tan,  pink,  and  black.  Lesion  #4  is  a typical  dysplastic  nevus  and  lesion  #3  was  clinicaJf  ) 
suspicious  for  early  melanoma  because  of  the  black  pigment  along  its  upper  border.  The  y i 
biopsy  showed  that  the  suspicious  mole  was  not  malignant  but  a severely  dysplastic  nevus. 

NIH  PHOTO  #1701 
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The  Cervical  Cap— a Birth  Control  Device  over  100 
Years  Old— is  Being  Considered  Again 

By  Maureen  Gardner 


The  cervical  cap  (left)  is  smaller  in  size  than  the  diaphragm,  fits  securely  by  suction  and  does 
not  have  to  be  removed  for  several  days.  NIH  PHOTO  #1702 


A birth  control  device  for  women  which 
was  first  described  in  medical  literature 
more  than  140  years  ago  will  be  studied  in 
three  research  projects  supported  by  the 
National  Institute  of  Child  Health  and 
Human  Development  (NICHD).ltmay  not 
be  a new  idea  in  contraception,  but  the 
cervical  cap,  a “barrier”  device  similar  to 
the  diaphragm,  has  received  renewed 
interest  from  many  women  who  wish  to 
avoid  the  health  risks  associated  with  the 
Pill  and  the  IUD. 

Like  the  diaphragm,  the  cap  fits  in  the 
upper  vaginal  canal  and  acts  as  a barrier 
that  holds  contraceptive  cream  or  jelly 
and  prevents  sperm  from  entering  the  ute- 
rus. Usually  made  of  plastic  or  rubber  and 
shaped  somewhat  like  a thick  thimble,  the 
cap  is  smaller  in  diameter  than  the  diaph- 
ragm and  more  rigid.  Unlike  the  diaph- 
ragm, the  cap  is  held  in  place  by  suction, 
and  it  blocks  only  the  cervix,  or  opening  to 
the  uterus,  as  opposed  to  the  entire  upper 

Ijnal  canal.  A properly  fitted  cap  is 
reportedly  less  likely  to  become  dis- 
lodged during  intercourse  than  is  the 
diaphragm.  A drawback  of  the  cap  is  that 
it  is  more  difficult  than  the  diaphragm  to 
insert  and  remove. 

The  cap’s  main  advantage  over  the 
diaphragm,  claim  its  proponents,  is  that  it 
can  offer  contraceptive  protection  for 
days  at  a time,  compared  with  a matter  of 
hours  for  the  diaphragm.  Although  it  has 
been  used  widely  in  Europe,  the  cap  is  not 
currently  available  in  this  country  except 
to  women  participating  in  research 
studies. 

NICHD-supported  research  on  the 
design  of  cervical  caps  is  underway  at  the 
Brigham  and  Women’s  Hospital  in  Bos- 
ton, Massachusetts,  while  separate  pro- 
jects by  the  Los  Angeles  Regional  Family 
Planning  Council  and  the  International 
Fertility  Research  Program  in  North 
Carolina  will  evaluate  the  safety,  effec- 
tiveness, and  popular  acceptance  of  sev- 
eral kinds  of  caps. 

At  the  Brigham  and  Women's  Hospital, 
doctors  are  working  to  design  an 
improved  cervical  cap.  They  began  by 
studying  the  characteristics  of  the  cervix 
itself,  and  have  found  it  to  be  far  more 
m'bile  and  changeable  than  previously 
v * ribed.  Although  these  factors  make  it 
more  difficult  for  the  cap  to  stay  in  place, 
the  investigators  believe  these  problems 
can  be  overcome. 


The  biggest  area  in  question  about  the 
cap  is  its  effectiveness.  Up  to  now,  little 
research  has  been  performed  on  this 
topic,  and  conflicting  results  have  been 
obtained  from  the  few  minor  studies  that 
have  been  done.  The  largest  of  the  three 
NICHD-supported  projects,  to  be  run  by 
the  Los  Angeles  Regional  Family  Plan- 
ning Council,  will  focus  mainly  on  the 
effectiveness  of  two  kinds  of  cervical  caps 
as  compared  with  standard  diaphragms. 

The  4-year  multicenter,  multimillion- 
dollar  trial  began  in  July  1981.  In  the  first 
two  years  of  the  study,  four  health  centers 
will  enroll  a total  of  2,400  women  who  will 
be  randomly  assigned  in  groups  of  800  to 
the  diaphragm  or  one  of  the  two  caps:  the 
Prentif  Cavity  Rim  Cap  or  the  Vi  mule  Cap. 
Throughout  the  study,  the  women  will  be 
followed  to  compare  the  pregnancy  rate, 
the  risk  of  any  adverse  effects,  and  the 
discontinuation  rate  for  each  of  the  three 
devices. 

The  Los  Angeles  investigators  will  also 
look  at  the  question  of  how  long  the  caps 
can  be  safely  worn.  Although  cap  manu- 
facturers recommend  wearing  the  cap  no 
longer  than  24  hours,  many  women’s 
health  groups  contend  that  it  can  be  worn 
safely  for  3 to  7 days.  The  study  will 
initially  determine  whether  the  caps  can 
indeed  be  worn  for  7 days  without  signifi- 
cant side  effects. 


The  third  cervical  cap  project,  to  be 
conducted  by  the  International  Fertility 
Research  Program,  will  test  a newly  deve- 
loped model  that  is  very  different  from 
most  currently  available  caps.  Ironically, 
this  recent  version  has  something  in  com- 
mon with  the  first  cervical  caps  described 
in  1838:  custom  fit.  Unlike  its  prototype, 
however,  the  “Contracap”  has  a one-way 
valve  that  permits  menstrual  and  cervical 
fluids  to  exit  while  preventing  sperm  from 
passing  through.  According  to  its  devel- 
opers, the  Contracap  can  be  worn  contin- 
uously and  does  not  need  spermicide  to 
be  effective. 

For  each  of  the  300  women  in  the  18- 
month  study,  researchers  will  make  a cast 
of  the  cervix  to  create  a model  (this  takes 
only  5 minutes):  then  they  will  shape  a 
flexible  copolymer  material  into  a Con- 
tracap. As  with  the  Los  Angeles  study,  the 
investigators  will  be  looking  at  the  safety, 
effectiveness,  and  the  ease  of  use  of  the 
caps.  Once  these  studies  and  others  are 
completed,  the  information  gained  will 
help  to  guide  decisions  on  whether  the 
cervical  cap,  in  any  form,  will  be  marketed 
in  the  United  States.  ■ 
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Aging  Institute  Highlights 
Senility  Research 


By  Marian  Emr 


Of  the  25  million  people  over  65  in  the 
United  States,  as  many  as  3 million  expe- 
rience what  is  to  them  a disturbing  loss  of 
memory.  Of  these,  1 million  are  victims  of 
true  senile  dementia,  the  progressive 
decline  in  intellect  that  most  people  call 
"senility.” 

Senile  dementia  of  the  Alzheimer’s  type 
(SDAT),  a relentless  and  devastating  dis- 
order, is  the  most  common  incurable  form 
of  “senility.”  In  SDAT,  changes  in  the 
nerve  cells  of  the  cerebral  cortex  (outer 
layer  of  the  brain)  result  in  the  death  of  a 
large  number  of  cells. 

Alzheimer's  disease  was  first  described 
in  November  of  1906  at  a meeting  of  the 
South  West  German  Society  of  Alienists 
when  Alois  Alzheimer,  a German  physi- 
cian, recounted  the  story  of  a 51-year-old 
patient.  The  woman’s  problem  began  with 
loss  of  memory  and  disorientation,  later 
was  complicated  by  depression  and  hal- 
lucinations, and  eventually  resulted  in 
severe  dementia  and  death. 

Upon  death,  the  patient's  brain  was 
found  to  show  severe  atrophy  (shrinkage) 
and  the  cerebral  cortex  was  marked  by  a 
clumping  and  distortion  of  fibers  in  the 
nerve  cells.  Alzheimer  called  these  jum- 
bles of  filaments  neurofibrillary  tangles, 
and  they  have  since  become  the  hallmark 
of  Alzheimer’s  disease.  In  studies  which 
followed,  researchers  discovered  other 
anatomical  changes  in  Alzheimer’s  dis- 
ease including  neuritic  plaques,  degener- 
ating nerve  endings  that  disrupt  the 
passage  of  electro-chemical  signals. 
Because  of  Alzheimer’s  findings  of  this 
disorder  in  a middle-aged  woman,  and 
other  reports  which  followed,  Alzheimer's 
disease  is  classically  considered  to  be  a 
presenile  (pre-old  age)  form  of  dementia. 
Nonetheless,  recent  studies  show  identi- 
cal anatomical  changes  in  both  Alzheimer 
patients  and  the  majority  of  elderly 
“senile”  patients— suggesting  that  senile 
dementia  of  the  Alzheimer's  type  is  far 
more  prevalent  than  the  presenile  form  of 
Alzheimer’s  disease. 

In  the  early  stages  of  the  disease,  the 
SDAT  victim  typically  has  problems  with 
learning,  memory,  and  attention,  which 
often  leads  to  misplacing  items,  taking 
longer  to  complete  tasks,  or  having  trou- 
ble following  a conversation.  As  the  dis- 
ease progresses  over  time,  the  patient 
becomes  more  disoriented,  exhibits 
errors  in  judgment  and  difficulties  in  rea- 
soning and  thinking,  and  speech  may  be 
affected. 


Patients  with  Senile  Dementia  of  the  Alzheimer's  Type  sometimes  notice  that  their  writing 
abilities  decrease  as  the  disease  progresses.  NIH  PHOTO  #1703 
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Personality  changes  often  accompany 
mental  changes  in  later  stages  of  the  dis- 
ease, with  patients  showing  signs  of  para- 
noia, depression,  agitation,  restlessness, 
violence,  or  apathy.  In  severe  cases,  some 
patients  become  unable  to  care  for  them- 
selves and  special  settings  with  profes- 
sional staff  and  full-time  care  may  be 
required. 

Given  the  current  state  of  our  knowl- 
edge, SDAT  is  progressive  and  incurable, 


but  there  is  much  that  can  be  done  to  help 
the  victim  live  as  full  and  functional  a life 
as  possible  for  as  long  as  possible.  Proper 
nutrition  is  important,  as  is  encouraging 
the  patient  to  maintain  daily  routines, 
physical  activities,  and  social  contacts. 
Stimulating  the  individual  by  supplying 
information  on  the  time  of  day,  place  of 
residence,  and  what  is  going  on  inf  j # 
immediate  environment  and  in  w\  cl 
events,  encourages  the  use  of  skills  and 
information  which  remain. 
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Such  memory  aids  as  a very  visible 
calendar,  lists  of  daily  activities,  written 
notes  about  simple  safety  measures,  and 
labeling  of  commonly  used  items  can  help 
in  day-to-day  living.  Handrails,  safety 
I is  on  doors  and  cabinets,  and  smoke 
tNaffns  can  all  make  a home  environment 
a safe  place  in  which  to  beforgetful.  Care- 
ful use  of  drugs  can  lessen  agitation,  anx- 
iety, and  depression,  and  improve 
sleeping  patterns  if  this  is  necessary. 

Research  studies  looking  towards  the 
cure  and  prevention  of  all  forms  of  senile 
dementia  have  been  in  progress  since  the 
National  Institute  on  Aging  (NIA)  was 
established  in  1974.  To  provide  a funda- 
mental base  for  this  research,  epidemiol- 
ogists at  the  Institute  are  attempting  to 
determine  who  the  victims  of  SDAT  are 
and  if  there  is  an  “at  risk”  group  who  might 
be  most  susceptible  to  this  disorder. 
Jacob  Brody  and  the  staff  of  the  Institute’s 
Epidemiology,  Demography,  and  Biome- 
try program  have  outlined  a strategy  to 
identify  and  study  noninstitutionalized 
persons  with  early  or  mild  cases  of  senile 
dementia.  In  one  community-based  sur- 
vey of  mental  illness,  researchers  will 
attempt  to  “sort  out”  SDAT  victims  who 
have  remained  outside  of  institutions.  In  a 
second  study,  the  group  will  try  to 
develop  a more  accurate  picture  of  the 
natural  progression  of  the  disease  and 
attempt  to  determine  specific  risk  factors. 

Another  focus  of  the  NIA’s  plan  for  the 
prevention  of  SDAT  is  aimed  at  develop- 
ing a better  understanding  of  the  cause  or 
ipes  and  mechanisms  of  the  disease, 
date,  the  most  exciting  findings  show 
that  patients  with  this  disease  have  a 
marked  reduction  in  a specific  chemical 
in  the  areas  of  the  brain  associated  with 
memory.  Attempts  to  stimulate  the 
reduced  chemical  activity  have  been 
modestly  successful  and  show  convinc- 
ing evidence  that  we  are  closer  to  the  pos- 
sibility of  treatment  then  ever  before. 

While  there  is  a great  deal  of  excitement 
about  exploration  of  neurochemical 
changes  in  SDAT,  the  NIA’s  extramural 
research  program  on  the  neurosciences 
of  aging,  directed  by  Zaven  Khachaturian, 
supports  studies  on  as  many  asfourother 
leading  theories  as  to  what  causes  this 
disease.  The  theories  are  asdiverseasthe 
disciplines  of  the  experts  pursuing  them, 
including  toxicology,  immunology, 
genetics,  and  virology.  Their  findings 
come  in  the  context  of  scientific  achieve- 
ments of  the  past  few  decades:  1 ) findings 
which  first  began  to  separate  normal 
brain  aging  from  age-related  disease  in 
the  brain;  2)  findings  which  linked  the 
symptoms  of  dementia  with  specific  patho- 
logical changes  in  the  brain;  3)  the  avail- 
ability of  technology  which  has  revolution- 
ized our  abilities  to  study  brain  structure 
function  and  to  diagnose  disease  in  its 
Tiest  stages;  and  finally,  4)  ongoing 
studies  to  develop  a clearer  understand- 
ing of  normal  brain  function  and  what 
happens  to  the  brains  of  SDAT  victims. 


Tangles  are  well  named.  The  white  areas  that  look  like  twisted  bits  of  yarn  are  neurofibrillary 
tangles,  magnified  in  this  view  of  the  cortex  of  a patient  with  Alzheimer's  disease. 

NIH  PHOTO  #1705 


A single  neuritic  plaque  is  shown  at  the  center  of  this  magnified  view  of  the  cortex  of  an 
Alzheimer’s  disease  brain.  The  dense  white  area  in  the  center  is  the  core  of  the  plaque, 
composed  of  amyloid.  Surrounding  the  core  are  wisps  of  amyloid  material  and  degenerating 
bits  of  nerve  fibers.  Two  neurofibrillary  tangles  can  also  be  seen:  one  at  center  top;  the  other 
at  the  upper  right.  NIH  PHOTO  #1706 


To  augment  our  knowledge  of  normal 
and  abnormal  changes  in  the  aging 
human  brain— and  to  develop  a founda- 
tion for  effective  treatment  of  senile 
dementia— the  NIA  has  initiated  a long- 
term research  attack  on  SDAT  at  its  Ger- 
ontology Research  Center  in  Baltimore. 
In  the  first  step  of  this  intensive  effort, 
already  underway,  Stanley  Rapoport  and 
his  staff  are  examining  regional  brain 
metabolism  in  healthy  individuals  to  see 
how  this  can  be  linked  with  changes  in 
their  abilities  to  perceive,  think,  and 
remember  over  time.  In  the  second  stage 


of  Rapoport’s  long-term  plan,  the  infor- 
mation from  this  study  will  be  used  to 
evaluate  brain  activity  in  patients  with 
SDAT. 

For  more  information  on  research  pro- 
grams on  senile  dementia  of  the  Alzhei- 
mer’s type,  contact  the  National  Institute 
on  Aging,  NIH,  Building  31,  Room  5C35, 
Bethesda,  Maryland  20205,  or  the 
National  Institute  of  Neurological  and 
Communicative  Disorders  and  Stroke, 
NIH,  Building  31,  Room  8A06,  Bethesda, 
Maryland  20205.  ■ 


Photos  courtesy  of  the  National  Institute  of  Neurological  and  Communicative  Disorders  and 
Stroke  (NINCDS),  the  Albert  Einstein  College  of  Medicine  of  the  Yeshiva  University  and  the 
National  Institute  on  Aging,  Baltimore  Campus,  (NIA). 
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Artificial  Fat  May  Be  a 
Key  to  Lower  Cholesterol 
and  Healthier  Lives 


In  addition,  SPE  has  the  unique  prop- 
erty of  not  being  absorbed  into  the  body, 
which  could  help  individuals  who  must 
lose  weight,  and  yet  find  it  difficult  to  give 
up  things  like  butter,  mayonnaise  and 
heavy  cream.  It  can  be  made  to  mimic 
ordinary  food  fats  in  texture,  smell  and 
taste.  But  unlike  these  food  fats,  it  is  not 
broken  down  in  the  intestines,  and  there- 


fore is  not  absorbed  into  the  body.  Ordi- 
nary fats  are  digested  by  lipase  enzymes 
in  the  intestine  into  products  that  are 
absorbed  into  the  body.  Every  gram  of 
SPE  substituted  for  a gram  of  conven- 
tional fat  saves  9 calories,  accordin^±o 
Glueck.  However,  SPE's  use  in  wef 
reducing  is  still  speculative. 


Researchers  at  the  University  of  Cincin- 
nati are  testing  a synthetic,  artificial  fat 
called  sucrose  polyester  (SPE)  which 
appears  to  significantly  lower  elevated 
cholesterol  levels,  considered  to  be  a 
major  risk  factor  in  heart  disease.  This  fat 
product  also  holds  potential  promise  as  a 
therapeutic  agent  in  weight  reduction 
programs  and  in  preventing  colon  cancer, 
which  has  been  linked  to  high  fat  diets. 

SPE  is  synthesized  from  sugar 
(sucrose)  and  fatty  acids,  forming  a com- 
pound that  cannot  be  absorbed  by  the 
body. 

Studies  conducted  at  the  University  of 
Cincinnati  General  Research  Center  by 
Dr.  Charles  Glueck,  chief  investigator, 
and  his  colleagues,  Drs.  Fred  Mattson  and 
Ronald  Jandacek  indicate  that  SPE  redu- 
ces high  blood  cholesterol  levels  in 
healthy,  nonobese  male  subjects  by  16to 
18  percent.  SPE  appears  to  reduce  the 
absorption  of  both  cholesterol  present  in 
foods  eaten  with  it  and  cholesterol  which 
has  entered  the  intestine  in  the  bile. 

SPE  has  tremendous  promise  for  pre- 
venting atherosclerosis,  which  is  a form  of 
hardening  of  the  arteries,  according  to 
Glueck.  Atherosclerosis  has  been  linked 
to  elevated  levels  of  serum  cholesterol. 
Cholesterol,  an  essential  tissue  compo- 
nent of  organs,  can  form  plaques  and 
adhere  to  the  interior  walls  of  arteries, 
stopping  blood  flow,  especially  in  coro- 
nary vessels. 

The  researchers  found  that  the  choles- 
terol from  food  and  bile  binds  to  SPE  on 
its  way  through  the  intestine  and  is  car- 
ried out  of  the  body  as  waste  products. 
Each  gram  of  SPE  eaten  results  in  a 1.3 
percent  increase  in  excretion  of  choles- 
terol and  its  conversion  products  (chemi- 
cals or  by-products  formed  from  bacterial 
action  on  cholesterol). 

The  effects  of  SPE  on  cholesterol 
absorption  in  the  intestine  were  also  stu- 
died in  29  adult  African  green  monkeys  at 
Bowman  Gray  School  of  Medicine  of 
Wake  Forest  University.  Dr.  Richard  W.  St. 
Clair  and  his  colleagues  found,  as  in 
humans,  that  the  effect  of  SPE  was 
greater  in  certain  individual  animals  than 
in  others.  The  investigators  noted  that  the 
animals  with  excessively  high  concentra- 
tions of  cholesterol  respond  most  dramat- 
ically to  SPE  with  a sharp  reduction  in 
their  cholesterol  levels.  This  effect  was 
due  mainly  to  a decrease  in  low-density 
lipoproteins,  which  are  the  chief  carriers 
of  cholesterol  in  plasma.  SPE  had  little 
effect  on  high-density  lipoprotein 
cholesterol. 
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This  artery  is  completely  blocked.  The  dark  area  in  the  center  is  a thrombus  or  clot.  The  rest  of 
the  gray  mass  is  atherosclerotic  plaque.  NIH  PHOTO  #1708 
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The  use  of  SPE  in  preventing  colon 
cancer  has  not  been  proven  or  tested, 
however,  studies  have  revealed  that  diets 
high  in  cholesterol  and  total  fats  are  asso- 
ciated with  this  type  of  cancer. 

SPE  has  no  known  side  effects,  but  it 
does  have  one  possible  drawback,  Mat- 
tson said.  It  appears  to  interfere  with  the 
absorption  of  fat  soluble  vitamins,  espe- 
cially Vitamins  A and  E.  Therefore,  indi- 
viduals who  take  SPE  may  have  to 
supplement  their  diet  with  these  vitamins. 

SPE  may  be  marketed  within  two  to 
three  years  pending  approval  from  the 
Food  and  Drug  Administration.  It  would 
probably  start  out  as  a prescription  drug, 
because  of  its  powerful  cholesterol- 
lowering effect.  With  further  testing,  it 
may  have  potential  as  a zero-calorie  fat 
substitute  to  be  used  in  weight  reducing 
programs. 

These  studies  were  funded  by  the 
National  Heart,  Lung,  and  Blood  Institute 
I (NHLBI)  and  the  clinical  applications 
were  carried  out  at  the  University  of  Cin- 
cinnati General  Research  Center,  a spe- 
ll clinical  investigation  hospital  unit 
Tded  by  the  Division  of  Research 
Resources  (DRR).  m 

This  artery  is  partially  blocked  by  an  atherosclerotic  plaque  with  an  overlaying  thrombus 
(shown  in  the  dark  area).  NIH  PHOTO  #1709 
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The  white  blood  cells  are  stained  in  this  blood  sample  from  a patient  with  chronic  leukemia. 


Scientists  Question  Use 
of  Transfusions  for 
Patients  with  AML 


By  William  Sanders 


Daily  transfusions  of  granulocytes  (a 
type  of  white  blood  cell)  are  of  no  value 
in  protecting  patients  with  acute  myelo- 
genous leukemia  (AML)  against  infec- 
tions during  chemotherapy,  according  to 
results  from  a clinical  trial  supported  by 
the  National  Heart,  Lung  and  Blood  Insti- 
tute (NHLBI). 

In  AML  and  certain  other  "stem  cell 
leukemias,”  immature  white  blood  cells 
are  produced  at  an  accelerated  rate.  They 
accumulate  rapidly  in  bone  marrow, 
where  they  impede  production  of  red 
blood  cells  and  platelets;  and  they  often 
invade  other  tissues,  particularly  the  liver, 
spleen,  and  lymph  nodes.  Most  victims  of 
these  diseases  are  young  children. 

These  forms  of  leukemia  are  usually 
fatal  if  left  untreated,  but  remissions  of 
varying  duration  may  be  achieved  in  most 
patients  with  intensive  chemotherapy. 
Unfortunately,  the  massive  destruction  of 
white  cells  plus  the  associated  bone  mar- 
row depression  resulting  from  the  chemo- 
therapy reduce  these  patients'  defenses 
against  infections.  These  patients  may, 
therefore,  not  respond  adequately  to 
treatment  with  antibiotics. 

The  NHLBI-supported  study  investi- 
gated whether  prophylactic  transfusions 
of  human  granulocytes  might  provide 
some  degree  of  protection  against  the 
infections  that  are  prone  to  occur  follow- 
ing chemotherapy.  The  subjects  were  102 
patients  with  AML,  all  found  to  be  free 
from  infection  when  chemotherapy  was 
begun.  Patients  were  eligible  for  entry 
into  the  study  when  the  concentration  of 
blood  neutrophils  fell  below  an  accepta- 
ble level.  Over  the  28-day  period  of  study, 
54  of  these  patients  received  daily  trans- 
fusions of  granulocytes  in  conjunction 
with  their  chemotherapy;  the  other  48  did 
not.  Treatment  was  otherwise  compara- 
ble in  both  groups  of  patients. 

The  transfusion  of  granulocytes  did  not 
reduce  the  overall  incidence  of 
infections— which  occurred  in  46%  of  the 
transfused  patients  and  42%  of  the 
controls— but  did  reduce  the  proportion 
of  patients  who  subsequently  developed 
bacterial  septicemia  (invasion  of  the 
bloodstream  by  pathogenic  bacteria), 
which  occurred  in  9%  of  transfused 
patients  versus  27%  of  the  controls. 

Of  the  patients  given  transfusions  of 
granulocytes,  72%  developed  reactions, 
which  included  increases  in  temperature, 
shaking,  chills,  and  respiratory  difficulties 
(dyspnea  or  wheezing).  These  circum- 
stances forced  transfusions  to  be  inter- 


NIH  PHOTO  #1710 


rupted  in  15%  of  the  patients  and 
terminated  altogether  in  11%.  A high  pro- 
portion of  transfused  recipients  than  con- 
trol subjects  developed  pulmonary 
infiltrates  (57%  versus  27%,  respectively). 
Though  the  cause  of  these  infiltrates  was 
not  clearly  defined  in  all  circumstances, 
they  were  definitely  a factor  adversely 
affecting  survival.  Whereas  35%  of  all 
patients  with  pulmonary  infiltrates  died 
during  the  28-day  period  of  study,  only  5% 
of  patients  without  infiltrates  did  not 
survive. 

Overall  mortality  during  the  study  was 
higher  among  patients  receiving  infu- 
sions of  granulocytes  (22%)  than  among 
controls  (13%),  although  the  difference 
did  not  reach  statistical  significance. 
Two-thirds  of  all  deaths  were  the  result  of 
infections,  which  granulocyte  transfu- 
sions apparently  did  little  to  prevent. 

The  only  obvious  benefit  of  granulocyte 
transfusions  in  the  treatment  of  AML  was 
some  reduction  in  the  risk  from  bacterial 
septicemia.  This  benefit  appears  to  be 
heavily  outweighed  by  the  substantial  risk 
of  transfusion  reactions  and  other  com- 
plications that  may  accompany  such  ther- 
apy. From  the  results  of  this  study,  the 
investigators  conclude  that  prophylactic 
transfusions  of  granulocytes  cannot  be 
advocated  as  standard  therapy  during 
chemotherapy  to  induce  remissions  in 
patients  with  AML. 

The  centers  and  members  of  theirmedi- 
cal  staffs  who  participated  in  this  study 
are:  University  of  Iowa,  Drs.  R.  Strauss,  L. 
Maguire,  D.  Stump,  M.  Goedken,  C.  Tip- 
ping, J.  Koepke,  and  J.  Thompson;  Uni- 
versity of  Minnesota,  Drs.  J.  McCullough, 


Cancer  patients  are  sometimes  given 
chemotherapy  treatment  as  outpatients  in 
the  Clinical  Center,  the  NIH's  research 
hospital,  located  in  Bethesda,  Maryland. 

NIH  PHOTO  #1711 


C.  Bloodfield,  D.  Hurd,  B.  Peterson,  P. 
Warkentin,  and  W.  Krivit;  UCLA,  Drs.  R. 
Gale,  D.  Winston,  W.  Ho,  M.  Tesler,  K 
Baroni,  L.  Young,  and  M.  Territo; 
Washington  University,  Drs.  G.  Herzig,  W. 
Miller,  S.  Staggs,  L.  Dumler,  and  D. 
Ratliffe;  Coordinating  Center  (U.  Mirtf 
sota),  Drs.  J.  Connett,  G.  Bartsch> 
Grina,  D.  Balestracci,  and  K.  Dunlap. 

This  report  was  in  a recent  issue  of  the 
New  England  Journal  of  Medicine.  ■ 
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New  Treatment  Breaks  Cycle  of  Chronic  Hepatitis  B 
Infection 


By  Joan  Hartman 


A team  of  physicians  has  protected 
newborn  infants  from  becoming  lifelong 
carriers  of  hepatitis  B virus  (HBV),  a 
potential  precursor  of  serious  liver  dis- 
eases and  liver  cancer. 

All  the  mothers  of  the  newborns  in  the 
federally-funded  study  were  chronic  car- 
riers of  the  virus.  They  also  carried  a piece 
of  the  virus  known  as  the  HBe  antigen. 
Nearly  all  chronic  HBe  antigen  carriers 
infect  their  infants  with  the  HB  virus 
within  a few  months  of  birth,  and  85  to  95 
percent  of  infected  babies  become 
chronic  carriers  themselves. 

They  may  never  have  outward  signs  of 
disease,  but  they  can  still  infect  others. 
More  than  one-third  of  carriers  develop 
chronic  liver  diseases,  and  they  have  a 
much  higher  risk  than  average  of  getting 
cancer  of  the  liver— up  to  273  times  that  of 
noncarriers. 

Evidence  that  offspring  of  chronic  HBV 
carriers  need  not  go  through  life  with  the 
virus  and  its  associated  risks  comes  from 
a study  supported  by  the  National  Insti- 

ie  of  Allergy  and  Infectious  Diseases 
' cl  the  Food  and  Drug  Administration’s 
Bureau  of  Biologies. 

In  the  study,  high  risk  infants  received 
three  injections  (at  birth,  3 and  6 months) 
of  a human  blood  component  rich  in  the 
immune  system’s  natural  defenders 
against  the  virus— hepatitis  B antibodies. 
The  extract  is  called  hepatitis  B immune 
globulin  (HBIG). 

The  results  were  dramatic.  Although 
three-fourths  of  the  infants  developed  an 
infection,  only  one-fourth  became 
chronic  HBV  carriers. 

A second  group  of  newborns  received 
on  injection  of  HBIG  at  birth,  then  two 
injections  of  a placebo,  an  inactive  sub- 
stance that  lets  researchers  compare  dif- 
ferent treatment  groups.  The  single  dose 
of  HBIG  offered  some  protection:  only 
half  the  infants  became  chronic  carriers. 

A third  group  received  three  placebo 
injections.  As  could  be  expected,  over  90 
percent  became  chronic  HBV  carriers.  All 
the  infants  were  watched  for  at  least  15 
months. 

Timing  of  the  initial  dose  appeared  to 
be  critical.  If  given  more  than  48  hours 
after  birth,  HBIG  apparently  fails  to  pre- 
vent development  of  the  carrier  state,  the 

Jdy  indicated. 

fepatitis  B virus  infects  millions  of  peo- 
ple around  the  world,  but  the  chronic  car- 
rier rate  varies  from  country  to  country.  It 
is  as  high  as  15  percent  in  some  develop- 


ing countries,  with  the  rate  climbing  to  30 
percent  in  population  subgroups  of  those 
nations.  Thus,  the  possibility  is  significant 
of  reducing  deaths  from  liver  diseases 
and  liver  cancer  by  controlling  chronic 
HBV  infection. 

In  the  United  States  the  chronic  carrier 
rate  is  very  low— 1 percent  or  less— but 
here,  too,  subgroups  run  greater  risks. 
Pregnant  women  with  active  hepatitis  B 
infection  are  one  example.  Also,  Asians 
living  in  the  U S.  have  higher  carrier  rates 
than  the  overall  population.  Approxi- 
mately 4 to  6 percent  of  all  Chinese- 
American  mothers  will  transmit  the  HB 
virus  to  their  newborns.  The  vast  majority 
of  these  babies  will  become  carriers 
themselves,  with  associated  risks  for 
chronic  liver  diseases,  livercancerand  for 
passing  the  virus  to  others. 

In  the  study,  HBIG  often  did  not  protect 
the  infants  from  HBV  infection,  but  it  did 
delay  its  onset.  Over  half  the  babies  who 
received  three  doses  of  HBIG  were  more 
than  nine  months  old  before  infection 
appeared.  But  simply  delaying  the  initial 
infection  may  be  protective.  Fewer  of  the 
treated  infants  who  were  seven  months  of 
age  or  more  when  infection  first  appeared 
became  chronic  carriers  than  did  those 
babies  who  became  infected  within  their 
first  six  months  of  life. 

The  investigators  suggested  that 
women  at  high  risk  of  transmitting  the 
virus,  as  indicated  by  ethnic  group  or  his- 
tory of  HBV  infection,  should  be  screened 
routinely  during  pregnancy  to  determine 
if  they  are  chronic  carriers.  If  tests  are 
positive,  protective  treatment  with  HBIG 
could  be  instituted  as  soon  as  the  infant  is 
born. 

Full  protection  might  be  afforded  high 
risk  infants,  the  researchers  concluded, 
by  combining  HBIG  injection  at  birth  with 
follow-up  administration  of  a promising 
hepatitis  B vaccine  still  being  tested.  Vac- 
cines do  not  become  effective  imme- 
diately. The  HBIG  would  provide 
temporary  protection  against  infection 
until  the  infant  developed  active  immunity 
to  the  vaccine. 

The  study  was  a collaborative  effort  of 
Wolf  Szmuness,  M.D.,  of  the  New  York 
Blood  Center,  and  R.  Palmer  Beasley, 
M.D.,  of  the  University  of  Washington 
Medical  Research  Unit  in  Taipei,  Taiwan. 
The  infants  were  treated  under  the  direc- 
tion of  Dr.  Beasley  at  the  Maternity  and 
Child  Health  Center  of  Taiwan  Provincial 
Junior  College  of  Nursing.  ■ 


Researchers  Note 
Cellular  Responses  May 
Help  Heal  Wounds  and 
Unclog  Blocked  Arteries 


By  Hilah  Thomas 


Investigators  at  the  National  Institute  of 
Dental  Research  (NIDR)  report  that  sim- 
ilar cellular  responses  may  initiate  wound 
healing  and  hardening  of  the  arteries. 

In  response  to  trauma,  platelets — small 
cell-like  particles  in  the  blood— are 
known  to  bind  to  the  injured  tissue  and 
release  several  substances.  One  of  these 
substances,  the  platelet-derived  growth 
factor,  causes  certain  cells  to  divide.  The 
NIDR  team  has  found  that  this  growth  fac- 
tor also  stimulates  the  directed  migration 
of  fibroblasts  and  smooth  muscle  cells — 
which  are  involved  in  tissue  repair. 

The  ability  of  a chemical  to  attract  cells 
is  known  as  chemotaxis.  It  is  studied  by 
measuring  the  migration  of  cells  across  a 
porous  membrane  separating  two 
chambers.  Cells  are  placed  in  the  top 
chamber  and  the  attracting  substance  to 
be  tested  is  put  in  the  bottom.  With  small 
amounts  of  platelet-derived  growth  factor 
in  the  lower  chamber,  muscle  cells  and 
fibroblasts  are  attracted  to  crawl  through 
the  filter  to  the  bottom  chamber.  Other 
growth  factors  including  insulin,  epider- 
mal growth  factor,  fibroblast  growth  fac- 
tor, and  nerve  growth  factor  have  no 
chemotactic  activity  on  these  cells  even  at 
high  concentrations. 

Scientists  now  think  that  in  a wound, 
fibroblasts  are  attracted  into  the  damaged 
area  by  platelet-derived  growth  factorand 
then  stimulated  to  multiply,  thus  rebuild- 
ing the  tissue.  Similar  events  could  also 
occur  in  the  formation  of  atherosclerotic 
plaques  in  blood  vessels.  Damage  to 
endothelial  cells  exposes  a surface  to 
which  platelets  first  bind,  subsequently 
releasing  the  platelet-derived  growth  fac- 
tor. This  hormone-like  wound  factor  can 
attract  smooth  muscle  cells  from  the  cen- 
ter of  the  blood  vessel  wall  to  its  inner 
surface.  There  they  multiply,  deposit 
matrix  material  and  form  a scarto  tempor- 
arily repair  the  damage.  However,  under 
conditions  of  dietary  excess,  the  plaque 
can  become  permanent.  Numerous 
patches  of  plaque  reduce  a vessel’s  flexi- 
bility, hinder  blood  flow  and  interfere  with 
normal  functioning. 

Drs.  G.R  Grotendorst,  H.  Seppa,  H.K. 
Kleinman,  and  G.R.  Martin  reported  these 
findings  in  the  Proceedings  of  the 
National  Academy  of  Sciences,  USA , in 
June  1981 . ■ 
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DES,  a Cancer-Causing 
Agent  in  Women, 
Becomes  an  Important 
Tool  in  Research 


By  Thomas  Hawkins 


Diethylstilbestrol  — DES— the  sub- 
stance that  was  found  to  cause  a rare  vag- 
inal cancer  in  young  women  whose 
mothers  were  treated  with  the  drug  during 
pregnancy  has  proven  to  be  an  effective 
research  tool.  Researchers  are  currently 
investigating  the  ways  in  which  environ- 
mental agents  suppress  the  body's 
immune  systems.  The  work  is  being  done 
at  the  laboratories  of  the  National  Insti- 
tute of  Environmental  Health  Sciences 
(NIEHS),  Research  Triangle  Park,  North 
Carolina. 

The  investigators  found  that  DES- 
treated  animals  had  a lowered  number  of 
lymphoid  cells  in  the  thymus  and  bone 
marrow,  key  sites  in  production  and  activ- 
ity of  these  cells.  They  also  saw  a marked 
decrease  in  the  animal’s  ability  to  ward  off 
parasites,  tumor  cells,  bacteria  and 
toxins. 

For  example... DES-treated  animals 
eliminated  Trichinella  worms  less  readily 
than  control  animals. ..were  more  likely  to 
develop  tumors  after  tumor  cell  injection 
than  were  controls. ..were  less  able  to 
summon  biological  defenses  against  bac- 
teria and  bacterial  toxins. 

Immunology  is  an  emerging  field  in 
environmental  health  sciences.  Investiga- 
tors have  begun  to  look  at  the  ways  in 
which  environmental  agents  may  affect 
the  immune  systems.  Suppression  of  the 
immune  system  may  represent  an  impor- 
tant target  organ  toxicity  and  may  explain 
many  yet  undefined  environmental 
toxicities. 

DES  is  of  special  interest  because  of  its 
connection  with  vaginal  cancer  in  young 
women,  its  apparent  relation  to  genital 
malformation  and  dysfunction  among 
male  offspring  of  treated  mothers,  and 
breast  enlargement  and  low  sperm  counts 
among  occupationally  exposed  males.  It 
has  also  been  widely  employed  to 
increase  weight  in  cattle  and  other  live- 
stock. It  is  one  of  a number  of  synthetic 
compounds  present  in  the  environment 
found  to  have  estrogenic  activity. 


The  NIEHS/NTP  researchers,  including 
Jack  H.  Dean,  Ph.D.,  Michael  Luster, 
Ph  D.  and  Gary  A.  Boorman,  Ph  D.,  have 
recently  published  three  papers  outlining 
their  work  with  DES  in  the  Journal  of  the 
Reticuloendothelial  Society.  The  word 
reticuloendothelial  refers  to  the  system  of 
cells  in  the  body  that  provides  defenses 
against  biological  and  chemical  attacks. 
The  defense  usually  takes  place  when  one 
of  the  specialized  cells  ingests  the  invad- 
ing organism  or  particle  and  breaks  it 
down  into  substances  that  can  be  cleared 
from  the  body.  A second  defense  mecha- 
nism encloses  the  invader  so  it  cannot 
interfere  with  the  normal  processes  of  the 
host  animal. 


“Our  work  doesn’t  establish  a cause 
and  effect  relationship  between  DES- 
related  cancer  and  these  various  altera- 
tions of  the  immune  response,”  Dr.  Dean 
said.  “However,  we’ve  demonstrated  that 
exposure  to  chemicals  such  as  DES  c^p 
produce  immune  alterations  and  result, 
host  resistance  changes.  Thus  the 
immune  system  appears  to  be  a sensitive 
target  organ  fordefining  cellulartoxicity.” 

This  work  is  being  done  by  the  Immu- 
nological Toxicology  Program,  which  isa 
cooperative  effort  between  the  Labora- 
tory of  Environmental  Chemistry  at  the 
National  Institute  of  Environmental 
Health  Sciences  (NIEHS)  in  Research  Tri- 
angle Park,  North  Carolina,  and  the 
National  Toxicology  Program,  of  which 
NIEHS  is  one  member  component.  ■ 


/ 
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The  NIEHS/NTP  researchers,  left  to  right,  Michael  Luster,  Ph.D.;  Gary  A.  Boorman,  Ph  D.;  and 
Jack  H.  Dean,  Ph  D published  recent  work  on  the  use  of  DES  as  a research  tool  in 
investigating  the  ways  in  which  environmental  agents  suppress  the  body’s  immune  systems. 

NIH  PHOTO  #1712 
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No  Direct  Cause  and 
Effect  Found  Between 
Low  Blood  Cholesterol 
^jd  Cancer 


Prepared  by  the  National  Institute  of 
Dental  Research 

— 

i 

Reducing  elevated  cholesterol  by  diet 
or  other  means  is  still  considered  to  be 
beneficial  according  to  data  presented 
recently  at  a Workshop  on  Cholesterol 
and  Non-Cardiovascular  Mortality. 

The  workshop,  sponsored  by  NIH's 
National  Heart,  Lung  and  Blood  Institute 
and  the  National  Cancer  Institute,  was  a 
follow-up  to  an  earlier  meeting  held  in 
1980,  at  which  eight  epidemiologic  stu- 
dies were  reviewed  to  examine  a possible 
relationship  between  low  serum  choles- 
terol and  increased  risk  of  cancer.  At  that 
time,  the  data  from  three  of  the  studies 
presented  (Framingham,  Puerto  Rico  and 
Honolulu)  suggested  such  a relationship, 
but  the  others  did  not.  The  panel  from  that 
workshop  recommended  another  panel 
be  convened  when  additional  data  from 
these  and  other  studies  might  be 
available. 

From  the  17  studies  reported  in  thecur- 
$t  workshop,  an  inconsistent  relation- 
T <p  between  cholesterol  concentration 
and  death  from  cancer  was  found.  For 
instance,  in  addition  to  Framingham  and 
Honolulu,  six  other  studies  found  an 
inverse  association  between  serum  cho- 
lesterol and  death  due  to  cancer  in  men. 
However,  none  of  the  studies  found  sig- 
nificant association  in  women. 

Furthermore,  in  four  studies  (Fra- 
mingham, Hawaii,  Stockholm,  and 
Hiroshima-Nagasaki)  a significant  asso- 
ciation between  low  blood  cholesterol 
and  colon  cancer  in  men  was  found.  No 
other  specific  sites  of  cancer  showed  a 
significant  association  in  more  than  one 
study.  In  the  studies  that  suggested  it,  the 
excess  cancer  risk  tended  to  be  most  pro- 
nounced at  the  lowest  end  of  the  choles- 
terol distribution  for  that  population. 

If  the  increase  in  risk  of  colon  cancer  is 
real  (and  this  is  still  uncertain),  the  ques- 
tion arises  as  to  what  if  anything  is 
responsible  for  the  increase. 

Among  the  factors  mentioned  at  the 
1980  meeting  and  repeated  at  this  one,  is 
that  the  correlations  observed  may  reflect 
traits,  possibly  genetic,  present  in  only 
small  numbers  of  individuals  or  may 
reflect  long-standing  pre-cancerous  dis- 
ease. The  data  reviewed  at  the  workshop 
digested  a number  of  avenues  of 
research  of  potential  usefulness  in  clarify- 
ing any  association  between  serum  cho- 
lesterol level  and  cancer  risk. 


Among  the  research  topics  suggested 
were:  studies  on  bile  acids  and  dietary 
lipids  in  relation  to  the  absorption  of  die- 
tary Vitamin  A,  a substance  that  appears 
to  confer  some  degree  of  protection 
against  tumors;  studies  on  whether  deple- 
tion of  cell  membrane  cholesterol  when 
serum  cholesterol  levels  are  unusually 
low  might  be  a factor  in  pre-cancerous 
cell  changes  or  tumor  induction;  con- 
tinued research  on  genetic  determinants 
of  cholesterol  metabolism,  plasma  cho- 
lesterol levels  and  bile  acid  turnover, 
especially  in  persons  with  very  low  cho- 
lesterol levels. 

In  summary,  the  panel  of  experts  con- 
cluded that  although  there  is  inconsistent 
but  confirming  evidence  of  a possible 
increased  cancer  risk  at  very  low  choles- 
terol levels  in  men,  the  magnitude  of  the 
risk,  when  present,  is  generally  modest. 

In  addition,  no  basis  was  found  to 
recommend  changing  the  widely  held 
position  that  elevated  blood  cholesterol 
poses  a definite  risk  from  premature  arte- 
riosclerosis and  its  complications.  There 
was  unanimous  opinion  that  the  data  did 
not  contradict  the  current  public  health 
message  that  individuals  with  elevated 
cholesterol  levels  should  have  such  levels 
reduced  through  diets  lower  in  saturated 
fat  and  cholesterol,  a 


Walnut  Creek  Study  of 
the  Pill  Receives  Mixed 
Reviews 

By  Maureen  Gardner 


Health  risks  to  young,  healthy  non- 
smoking women  using  oral  contracep- 
tives appear  to  be  lower  than  previously 
thought,  according  to  the  final  report  of 
the  Walnut  Creek  Contraceptive  Drug 
Study.  Cautions  are  still  warranted  for 
many  women,  however. 

“Oral  contraceptives  harbor  measura- 
ble risks  for  certain  women  and  their  use 
should  be  carefully  weighed  by  a woman 
and  her  physician,’’  according  to  Dr. 
Philip  Corf  man,  Director  of  NICHD’s  Cen- 
ter for  Population  Research,  which  sup- 
ported the  study.  Walnut  Creek  and  other 
studies  show  that  oral  contraceptive 
users  who  smoke  or  who  are  over  the  age 
of  30  have  increased  risks  of  developing 
serious  side  effects,  particularly  circula- 
tory disorders. 

Between  1969  and  1977,  the  Walnut 
Creek  study  followed  more  than  16,000 
women  to  compare  rates  of  disease  and 
death  among  current  Pill  users,  past 
users,  and  those  who  never  used  the  Pill. 
The  women  in  the  study,  members  of  a 
comprehensive  health  care  program  at 
Kaiser-Permanente  Medical  Center  in 
Walnut  Creek,  California,  were  between 
the  ages  of  18  and  54,  and  the  majority 
were  white,  middle  class,  and  healthy. 


Results  of  the  study  indicated  that  oral 
contraceptive  users  do  not  have  an 
increased  risk  of  death  compared  with 
non-users.  In  addition,  results  showed 
that  use  of  the  Pill  apparently  does  not 
lead  to  breast  cancer  or  benign  ovarian 
tumors,  and  may  even  offer  protection 
from  fibrocystic  breast  disease  and 
cancer  of  the  endometrium.  Researchers 
also  noted  thatthe  risk  of  high  blood  pres- 
sure seems  to  be  lower  than  previously 
reported. 

Some  health  risks  were  detected,  how- 
ever. Walnut  Creek  results  confirm  that 
the  negative  effects  of  smoking  are  inten- 
sified in  women  who  use  the  Pill.  Heavy 
smokers  in  general  have  an  increased  risk 
of  developing  heart  disease  and  other  cir- 
culatory disorders,  but  those  who  also 
take  the  Pill  are  even  more  vulnerable. 
According  to  Walnut  Creek  researchers, 
“smoking  should  be  considered  a con- 
traindication to  oral  contraceptive  use,  or 
at  the  very  least,  women  wishing  to  use 
oral  contraceptives  should  be  strongly 
urged  not  to  smoke." 

Walnut  Creek  results  show  that  certain 
lifestyle  factors  may  predispose  women 
to  some  health  problems  associated  with 
oral  contraceptives.  For  instance,  the 
results  reaffirm  that  women  who  are  more 
sexually  active,  as  were  those  on  the  Pill  in 
this  study,  are  more  likely  to  develop 
lower  urinary  tract  infections  and  cancer 
of  the  cervix.  Because  of  this  known  asso- 
ciation, the  Pill’s  possible  role  in  these 
disorders  could  not  be  isolated  in  this 
study. 

A new  finding  emerging  from  the  Wal- 
nut Creek  study  is  the  apparent  increased 
risk  of  malignant  melanoma,  a form  of 
skin  cancer,  in  oral  contraceptive  users. 
However,  the  Pill  users  in  the  study  sun- 
bathed more  often,  and  from  the  data 
available  it  was  not  possible  to  separate 
the  effects  of  the  Pill  from  exposure  to  the 
sun’s  cancer-causing  untraviolet  rays. 
The  NICHD  is  supporting  further 
research  on  the  tentative  relationship 
between  oral  contraceptives  and  malig- 
nant melanoma. 

Although  the  study  was  not  primarily 
designed  to  monitor  relatively  uncommon 
events,  states  Dr.  Corfman,  apparent  links 
between  oral  contraceptives  and  certain 
kinds  of  stroke  and  blood  clots  were 
found.  Overall,  he  emphasizes  that  the 
findings  of  the  study  “cannot  be  consi- 
dered final,  and  must  be  weighed  with 
evidence  from  other  clinical  and  epidemi- 
ological studies.”  ■ 
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Rocky  Mountain  Spotted  Fever:  A Dramatic  Rise  in 
Cases 

By  Susan  Gerhold 


Last  year  the  Centers  for  Disease  Con- 
trol (CDC)  reported  more  than  1,000 
cases  of  Rocky  Mountain  Spotted  Fever,  a 
disease  caused  by  a group  of  organisms 
called  Rickettsia  rickettsii  and  transmit- 
ted by  ticks.  This  disease,  first  discovered 
over  100  years  ago  in  Montana,  Utah,  and 
Colorado,  has  in  the  past  few  decades 
been  more  common  in  the  Southeastern 
states  of  Maryland,  Virginia,  Tennessee, 
South  and  North  Carolina,  Oklahoma, 
and  Georgia  than  in  the  Rocky  Mountain 
area.  Reported  cases  this  year  exceed  last 
year's  number,  and  NIAID  researcher 
Robert  Philip’s  prediction  of  a record- 
breaking  year  may  be  accurate.  Nearly 
500  cases  were  reported  as  of  July;  90 
percent  of  these  cases  wereconcentrated 
in  the  Southeastern  United  States. 

The  U.S.  Public  Health  Service  has  stu- 
died the  disease  since  1902  in  the  Bitter- 
root Valley  of  Montana.  The  causative 
organism,  Rickettsia  rickettsiae,  is  named 
after  Howard  Taylor  Ricketts,  who  stu- 
died the  disease  in  the  Bitterroot  area 
from  1906  to  1909.  He  identified  the  wood 
tick,  a tiny  insect  with  many  legs,  which 
was  responsible  for  transmitting  this  dis- 
ease. Because  Rocky  Mountain  Spotted 
Fever  was  so  prevalent  in  the  Bitterroot 
Valley,  the  U.S.  Public  Health  Service 
established  a resident  field  station  in  1 921 
in  Hamilton,  which  later  evolved  into  the 
Rocky  Mountain  Laboratory  of  NIH's 
National  Institute  of  Allergy  and  Infec- 
tious Diseases  (NIAID). 

Later,  Dr.  R.A.  Cooley,  a Montana  ento- 
mologist, surveyed  the  state  and  studied 
the  life  cycle  of  the  wood  tick.  He  found 
that  the  adult  tick  feeds  on  large  animals 
such  as  horses,  cows,  and  goats  for  nine 
days  and  then  the  female  tick  drops  to  the 
ground  to  lay  thousands  of  eggs.  The 
female  then  dies  and  the  eggs  hatch 
within  a month  The  baby  ticks  grow  into 
6-legged  larvae  or  seed  ticks,  living  on 
rodents  for  several  days.  Developing 
another  pair  of  legs,  the  tick  then  enters 
the  nymph  stage,  feeding  on  small  anim- 
als for  several  days,  and  then  drops  to 
mature  into  an  adult  tick. 

Researchers  have  found  that  the  entire 
life  cycle  of  the  tick  is  two  years  and  that 
an  infected  tick  transmits  disease  only 
during  its  feeding  time  and  only  when  it 
reaches  maturity.  The  disease,  however, 
is  transmitted  and  retained  stage  by  stage 
in  the  tick's  life  with  the  female  tick  pass- 
ing on  the  organisms  to  her  eggs. 


One  type  of  tick  that  carries  Rocky  Mountain 
Spotted  Fever  is  shown  at  left.  The  male  of 
the  species  is  on  the  left.  NIH  PHOTO  #1713 


Magnified  tick  eggs  are  shown  here  in  the 
process  of  hatching.  NIH  PHOTO  #1714 


Photos  compliments  of  the  National  Institute  of 
Allergy  and  Infectious  Diseases  (NIAID). 


Principal  Carriers  to  Man  Q 


i1. 

The  cycle  by  which  Rocky  Mountain  Spotted  Fever  is  diagramed  above.  Animals  bitten  by 
infected  ticks  serve  as  living  reservoirs  of  the  disease  and  as  a source  of  infection  for  more 
ticks.  The  disease  is  spread  to  man  when  he  is  bitten  by  the  infected  tick.  NIH  PHOTO  #1715 
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NIAID  researchers  also  know  that  rick- 
ettsia  are  structurally  related  to  bacteria 
and  cause  an  illness  that  resemblesa  viral 
infection.  After  a tick  bite,  the  victim  expe- 
riences chills,  high  fever,  headache,  and 
bone  pain.  A rash  may  also  appear  on  the 
4rists  and  ankles,  one  of  the  main  clues 
Bfised  by  physicians  to  diagnose  spotted 
fever. 

In  severe  untreated  cases,  the  fever  may 
continue  and  pulmonary  and  circulatory 
complications  may  occur.  Full  recovery 
sometimes  takes  several  weeks  or  months 
if  the  victim  is  not  treated  immediately. 

Dr.  Philip  and  his  staff  at  the  NIAID 
Rocky  Mountain  Laboratory  are  currently 
focusing  their  research  on  determining 
why  certain  areas  or  “pockets"  report 
cases  of  spotted  fever,  and  other  parts  of 
the  same  state  do  not  report  any  cases  at 
all.  He  also  said  they  are  working  with 
other  rickettsial  organisms  found  in  the 
tick  that  do  not  cause  disease  to  see  if 
these  organisms  interfere  with  Rocky 
Mountain  Spotted  Fever  and  produce 
some  type  of  immunity. 

Dr.  James  Williams,  also  of  the  Rocky 
Mountain  Laboratory,  is  working  with 
University  of  North  Carolina  physician 
David  Walker  in  studying  and  identifying 
the  antigens  that  specifically  relate  to 
infection.  From  these  studies  the 
researchers  can  determine  which  anti- 
gens should  be  present  in  a future  vaccine 
to  fight  the  spotted  fever. 

NIAID  contractors  Dr.  Catherine  Wilfert 
of  Duke  University,  and  Ernie  Austin  and 
#fivian  Dickinson  of  the  North  Carolina 
Health  Department,  arecurrently  working 
together  on  an  intense  epidemiologic 
study  focusing  on  antibodies  and  how 
effective  they  are  in  preventing  spotted 
fever  in  North  Carolina  counties  that  have 
the  highest  incidence  of  tick  bites  in  the 
country. 

Under  a contract  from  NIAID,  epidemi- 
ologists at  Maryland  University,  Johns 
Hopkins,  and  the  Maryland  State  Health 
Department,  are  studying  whether  the 
population  movement  from  urban  areas 
to  surburban  areas  may  be  causing  an 
increase  in  tick  bites  in  the  Mid  Atlantic 
states. 

A Rocky  Mountain  Spotted  Fever  vac- 
cine had  been  on  the  market  for  a number 
of  years;  however,  it  was  determined  to  be 
ineffective  and  is  no  longer  commercially 
available.  A new  vaccine  developed  at  the 
U.S.  Army  Research  Institute  for  Infec- 
tious Diseases,  Fort  Detrick,  Maryland, 
was  shown,  in  animal  studies,  to  be  super- 
ior to  the  older  vaccine.  It  was  also  shown, 
in  collaboration  with  the  NIAID,  to  be  safe 
in  human  volunteers.  An  efficacy  study  in 
humans  has  recently  been  completed  at 
the  Center  for  Vaccine  Development,  Uni- 
versity of  Maryland,  Baltimore.  Although 
tyie  data  from  this  study  are  not  yet  com- 
pletely analyzed,  it  appears  that  the  new 
vaccine  also  may  not  be  very  effective  in 
preventing  Rocky  Mountain  Spotted 


Fever.  Although  it  is  possible  that  this  vac- 
cine may  be  improved,  the  most  promise 
for  a future  vaccine  apparently  lies  with 
studies  which  are  still  in  the  laboratory 
stage. 

For  more  information  on  Rocky  Moun- 
tain Spotted  Fever,  contact  the  National 
Institute  of  Allergy  and  Infectious  Dis- 
eases, Office  of  Research  Reporting  and 
Public  Response,  Building  31,  Room 
7A32,  NIH,  9000  Rockville  Pike,  Bethesda, 
Maryland  20205.  ■ 


Primates  with  Vitamin 
Deficient  Diets  Prone  to 
Gum  Disease 


By  Maureen  Mylander 


Recent  studies  supported  by  the 
National  Institute  of  Dental  Research  now 
offer  the  first  concrete  evidence  that  a diet 
deficient  in  Vitamin  C significantly 
increases  susceptibility  to  periodontal  or 
gum  disease. 

This  report  by  Olav  Alvares  and  col- 
leagues at  the  University  of  Washington 
concludes  that  periodontal  tissues  of 
animals  fed  a diet  marginally  deficient  in 
Vitamin  C (ascorbic  acid)  are  more  sus- 
ceptible to  breakdown  when  challenged 
by  experimentally-induced  dental  plaque, 
a deposit  of  material  on  the  surface  of  the 
teeth. 

Periodontal  (gum)  disease,  a leading 
cause  of  tooth  lossamong  adultsafterage 
35,  has  long  been  thought  to  result  prim- 
arily from  the  body’s  long-term  reactions 
to  certain  bacteria  and  their  products. 
However,  scientists  have  long  suspected 
that  nutrition  may  also  influence  the 
maintenance  and  breakdown  of  perio- 
dontal tissues.  For  example,  there  is 
strong  evidence  already  that  Vitamin  C is 
necessary  for  adequate  repair. 

Periodontal  disease  has  long  been 
associated  with  acute  Vitamin  C defi- 
ciency as  in  Scurvy.  Vitamin  C deprivation 
in  industrialized  societies  has  seldom 
been  severe  enough  to  be  clinically 
evident. 


The  investigators  induced  gum  disease 
in  two  groups  of  monkeys  by  tying  a silk 
thread  around  a single  molar  tooth  at  the 
gum  line.  In  two  weeks,  the  marginally 
deficient  animals  showed  36  percent 
greater  inflammation  in  the  gum  tissues 
and  a 41  percent  greater  periodontal 
pocket  depth  around  the  encircled  teeth 
than  a group  of  control  animals  given  the 
same  amount  of  food  but  with  adequate 
Vitamin  C. 

The  study  also  revealed  clues  which 
may  account  forthis  breakdown.  The  pro- 
tective functions  of  polymorphonuclear 
leukocytes  (PMNs) — white  blood  cells 
normally  rich  in  Vitamin  C — were  com- 
pared in  both  groups  of  animalsat  various 
points  throughout  the  experiment.  At  the 
start  of  the  experiment,  PMN  ability  to 
engulf  Candida  albicans , a test  organism, 
was  equal  in  all  the  animals. 

However,  at  23  weeks  (namely  at  the 
time  of  the  experimentally-induced  perio- 
dontitis), PMN's  of  the  marginally  defi- 
cient animals  showed  a significant 
reduction  in  chemotaxis  (the  migration  of 
leukocytes  to  antigen-containing  sites) 
and  in  phagocytosis  (the  ability  to  engulf 
microorganisms)  compared  to  PMN  func- 
tion in  the  controls. 

Another  recent  report  by  Olav  Alvares 
and  Ivens  Siegel  ( J.  Oral  Pathology,  1 981 ; 
10:  40-48)  identifies  a second  factor  that  is 
altered  by  a diet  deficient  in  Vitamin  C. 
Monkeys  fed  diets  with  no  Vitamin  C 
experienced  an  increase  in  the  permeabil- 
ity of  the  inside  lining  of  the  gum  that 
could  have  contributed  to  the  develop- 
ment of  spontaneous  inflammation.  Other 
investigators  have  reported  that  oral 
ascorbic  acid  supplementation  led  to  a 
decrease  in  permeability  of  the  same 
tissues. 

In  healthy  individuals,  the  gum’s  outer 
tissue  ordinarily  impedes  or  minimizes 
the  passage  of  antigenic  and  toxic  sub- 
stances from  the  surface  into  the  underly- 
ing connective  tissues.  But  when  the 
permeability  of  this  surface  increases,  the 
noxious  substances  from  bacteria  can 
enter  the  periodontal  tissues  more  easily 
and  damage  them. 

The  findings  described  here,  together 
with  previously  established  evidence, 
indicate  several  mechanisms  by  which 
Vitamin  C may  aid  the  body  in  defending 
itself  against  periodontal  disease. 

This  report  will  be  published  in  the 
Journal  of  Periodontal  Research,  m 
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Leading  Clues  to  Brain  Disorders  Take  Scientists  All 
Over  the  World 


By  Ray  Fleming 


Their  research  spans  half  a world,  from 
the  rolling  countryside  of  Maryland  to  the 
tropical  island  of  Guam,  and  hundreds  of 
years,  back  to  the  primitive  jungles  of  New 
Guinea. 

They  go  where  they  think  the  answers 
are.  And  the  victims  of  amyotrophic  lat- 
eral sclerosis,  multiple  sclerosis,  Hun- 
tington’s disease,  and  a host  of  other 
neurological  disorders  may  someday 
benefit  from  their  discoveries. 

They  are  the  scientists  of  the  Labora- 
tory for  Central  Nervous  System  Studies, 
a part  of  the  National  Institute  of  Neuro- 
logical and  Communicative  Disorders 
and  Stroke.  Their  approaches  to  neuro- 
logical problems  are  as  different  as  the 
locations  in  which  they  find  their  data,  but 
their  goals  are  the  same:  to  conquer  the 
baffling  brain  disorders  that  continue  to 
devastate  patients  and  their  families. 

Dr.  Clarence  J.  Gibbs,  Jr.,  a microbiolo- 
gist and  deputy  chief  of  the  Laboratory, 
has  worked  for  many  years  with  so-called 
“slow”  viruses:  viruses  that  lie  innocently 
in  the  body  for  long  periods  until  they 
suddenly  become  active  and  dangerous. 
He  and  his  fellow  investigators  at  their  Ft. 
Detrick,  Maryland,  laboratory  are  now 
involved  in  a long-range  program  to  link 
viruses  of  this  and  other  types  to  brain 
disorders.  The  research  team  is  attempt- 
ing to  transmit  over  50  disorders,  includ- 
ing epilepsy,  amyotrophic  lateral 
sclerosis,  and  Alzheimer’s,  Huntington's, 
and  Parkinson’s  diseases,  to  laboratory 
animals  by  inoculating  them  with  dis- 
eased tissue. 

Dr.  Gibbs  suspects  that  some  of  these 
human  disorders  may  be  caused  by  hid- 
den viruses  that  are  “triggered”  to 
become  active  by  some  genetic  switch. 
“It’s  also  possible,”  says  Dr.  Gibb,  “that 
people  who  develop  these  diseases  are 
missing  some  factor  that  allows  the  body 
to  fight  off  a destructive  virus.  By  studying 
the  inoculated  animals  that  develop  dis- 
ease, we  hope  to  define  the  nature  of  the 
responsible  virus  or  viruses  that  we  have 
isolated  and  discover  an  immune  or 
genetic  factor  that  makes  them 
destructive.” 

Dr.  Gibbs  cautions  that  the  develop- 
ment of  symptoms  in  animals,  which 
would  indicate  successful  transmission  of 
disease  from  human  tissue,  may  not  be 
apparent  for  many  years,  as  is  the  case  in 
many  neurological  disorders.  But  he  is 
confident  that,  having  already  transmitted 
two  such  diseases  (Kuru  and  Creutzfeldt- 
Jakob  disease)  successfully,  he  can  learn 
how  other  disorders  develop. 


In  contrasttothe  broad,  basic  approach 
to  neurological  disorders  followed  by  Dr. 
Gibbs,  other  scientists  at  the  Laboratory 
for  Central  Nervous  System  Studies  are 
linking  specific  research  findings  with 
individual  disease.  In  the  case  of  amyotro- 
phic lateral  sclerosis  (ALS),  for  example, 
Laboratory  investigators  are  taking  a hard 
look  at  the  amounts  of  certain  metals 
present  both  in  patients  and  in  their 
environments. 

For  years,  Japanese  scientists  have 
observed  unusual  mineral  compositions 
in  the  drinking  water  and  garden  soil  of 
areas  in  Japan  and  Guam  where  high 
numbers  of  ALS  victims  live.  Low 
amounts  of  environmental  calcium  and 
magnesium,  and  high  amounts  of  alumi- 
num and  maganese,  were  also  noted. 
Investigators  from  the  Laboratory,  collab- 
orating with  Japanese  workers,  have  now 
discovered  low  calcium  and  magnesium 
levels  and  high  aluminum  and  iron  levels 
in  water  and  soil  samplesfrom  southwest- 
ern New  Guinea,  where  ALS  incidence  is 
also  high. 

The  possible  significance  of  this  prom- 
ising clue  has  not  been  lost  on  the  Labora- 
tory’s scientists,  who  have  now  launched 
an  expanded  study  of  metal  levels  in  the 
environment  and  tissues  of  ALS  patients. 
The  investigators  hope  the  project  will 


A workshop  on  surgical  therapy  for 
periodontitis,  a chronic  inflammation  of 
the  gums  that  causes  tooth  loss  in  mil- 
lions of  Americans  and  surpasses  even 
dental  caries  as  an  oral  health  problem, 
was  recently  sponsored  by  the  National 
Institute  of  Dental  Research  (NIDR). 

The  meeting  opened  with  discussion  of 
a background  paper  reviewing  the  exist- 
ing literature,  followed  by  several  state- 
of-the-art  papers  by  distinguished 
researchers  and  academicians.  From  this 
body  of  information,  plus  critiques  and 
comments  from  the  audience,  a review 
panel  made  recommendations  in  five 
areas:  when  is  periodontal  surgery  neces- 
sary? what  are  its  risks?  are  there  feasible 
alternatives  to  surgical  treatment?  what 
are  the  risks  in  delaying  surgery?  and 
what  are  the  research  needs? 

The  panel's  preliminary  report  con- 
cluded that  where  root  surfaces  are 
accessible  to  instrumentation  and  plaque 
control  is  thorough,  either  by  patients  or 
professionals,  active  disease  can  be 
arrested.  Where  root  surfaces  are  not 


define  the  role  metals  play,  if  any,  in  the 
development  of  the  disease. 

Neuroscientists  at  the  Laboratory  sus- 
pect that  what  they  learn  from  the  envir- 
onmental clues  they  uncover  may  be 
doubly  important  in  light  of  the  re^ 
past.  That  ALS  might  be  partly  the  resoit 
of  an  environmental  factor,  for  example, 
was  first  suggested  when  Laboratory  stu- 
dies showed  high  incidence  of  the  dis- 
order in  Japan,  Guam,  and  Western  New 
Guinea.  But  information  compiled  by  the 
Laboratory  now  shows  that  over  the  past 
20  years  the  number  of  ALS  victims  has 
gradually  decreased  in  Guam  and  Japan, 
while  the  disorder  is  on  the  rise  in  New 
Guinea.  One  Laboratory  scientist  specu- 
lates that  gradual  modernization  in  cer- 
tain areas  of  Guam  and  Japan  and  a rising 
standard  of  living  may  be  eliminating  any 
environmental  factors  at  work  in  the  dis- 
order there.  Western  New  Guinea,  on  the 
other  hand,  remains  an  area  of  primitive 
conditions  where  such  a factor  may  still 
be  thriving.  Identifying  the  reason  for  the 
change  in  ALS  incidence  would  help 
bring  investigators  a step  closer  to  even- 
tually solving  the  mystery  of  a devastating 
neurological  disorder. 

Developing  animal  models,  analyzing 
metal  levels,  studying  diseased  popula- 
tions: each  is  a different  approach  to  the 
problem  of  brain  disorders.  But  for  the 
scientists  at  the  Laboratory  for  Central 
Nervous  System  Studies,  each  is  an 
approach  that  holds  much  promise  for 
patients  and  their  families.  ■ 


accessible,  periodontal  surgery  is  an 
appropriate  form  of  therapy  to  gain 
access  for  root  preparation,  and  for  remo- 
val of  local  irritants  that  are  difficult  to 
reach.  It  was  also  found  that  when  surgery 
is  combined  with  meticulous  plaque  con- 
trol, it  is  effective  in  stopping  loss  of  att- 
achment of  soft  tissues  to  the  teeth,  and 
may  thus  provide  a means  of  controlling 
disease  when  nonsurgical  methods  are 
ineffective. 

Some  of  the  discussion  on  alternatives 
to  surgery  concerned  a recent  therapy 
that  uses  root  planing  and  subgingival 
scaling— the  removal  of  bacterial  depos- 
its from  tooth  surfaces— plus  the  home 
use  of  salt  solutions,  oral  irrigating  devi- 
ces and  oxidative  mouthwashes.  The 
panel  noted  that  claims  of  the  effective- 
ness of  this  technique  have  not  been  sub- 
stantiated in  controlled  studies.  The 
workshop  attendees  were  advised  that  Ur 
NIDR  has  issued  a Request  for  Propcf' t 
and  that  in  the  near  future  a contract  will 
be  awarded  for  a controlled  clinical  study 
in  this  area  of  research.  ■ 


Surgery  or  not?  Especially  When  it  Comes  to  Dental 
Disease— What  are  the  Alternatives? 
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Risk  for  Heart  Attacks  p.  10 


Tourette  Syndrome:  The  Strange 
Malady  to  the  Central  Nervous  System 
Discussed  at  NINCDS  Symposium  p.  2 


Immediate  T reatment  to  Comatose , 
Patients  Reduces  Mortality  Rate  p.  11 


Scientists  Identify  Proteins  to  Help  Replacing  Enzymes  May  be  the  Key  to 


Diagnose  Neurological  Disorders  p.  11 


Treating  Lipid  Storage  Diseases  p.  4 


o 


News&Features 

from  NIH 

October  1981 


Neurological  disorders 
such  as  Gaucher’s,  Tay- 
Sachs,  and  Fabry’s  diseases 
all  have  one  thing  in  com- 
mon—their  victims  suffer 
from  a dangerous  buildup 
of  fatty  substances  in  their 
bodies.  Patients  seen  at  the 
NIH  research  hospital  suffer 
from  swollen  organs,  dam- 
aged and  lost  nerve  cells, 
bone  degeneration,  and 
reduced  white  cells  and 
platelets. 

NINCDS  researchers 
have  found  that  the  cause 
of  the  trouble  is  a shortage 
of  enzymes— proteins  that 
breakup  the  fatty  lipids. 
Researchers  are  currently 
trying  to  replace  the 
enzyme  and  direct  it  to  the 
site  where  excessive 
amounts  of  lipids  are 
stored.  This  replacement 
therapy  in  preliminary  clini- 
cal trials  has  lowered  the 
lipid  level  in  the  blood  and 
liver  of  some  patients  and 
yoved  their  health, 
w /page  11 


According  to  cardiology 
specialists  and  researchers 
attending  an  NIH  Consen- 
sus Meeting  held  several 
months  ago,  coronary 
artery  bypass  surgery 
improves  the  life  expec- 
tancy of  patients  suffering 
from  a narrowing  of  the  left 
main  artery  and  those 
patients  suffering  from 
heart  disease  affecting  all 
three  major  coronary 
vessels. 

However,  the  conference 
participants  were  unable  to 
agree  on  whether  the  role 
of  coronary  artery  bypass 
surgery  on  patients  with 
other  heart  disease  prob- 
lems would  be  helpful. 

See  page  3 


Under  an  NICHD  grant, 
researchers  at  Boston  Uni- 
versity studied  more  than 
500  women  between  the 
ages  of  25  and  49  and  who 
had  suffered  their  first  heart 
attack.  They  compared  the 
medical  history  and  drug 
use  of  these  women  with 
more  than  2,000  age- 
matched  controls. 

Results  showed  that 
women  who  used  oral  con- 
traceptives for  five  years  or 
longer  seem  to  be  at  greater 
risk  for  heart  attacks  and 
they  continue  to  be  in  the 
high  risk  category  at  least  9 
years  after  discontinuing 
the  pill.  See  page  10 

Kidneys  donated  from  liv- 
ing relatives  seem  to  func- 
tion more  effectively  and  for 
a longer  period  of  time  than 
those  kidneys  that  come 
from  cadavers. 

NIAID  researchers  stu- 
died the  differences 
between  transplanting  liv- 
ing kidneys  to  patients  ver- 
sus kidneys  that  are 
donated  by  people,  who 
after  they  die,  allow  their 
organs  to  be  used  for 
transplantations.  See  page  9 
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First  Symposium  Held  on  Tourette  Syndrome: 
Dr.  Samuel  Johnson’s  Case  Discussed 


By  Ray  Fleming 


“You  must  not  mind  me,  madam;  I say 
strange  things  but  I mean  no  harm." 

The  year  was  1778,  and  the  man  behind 
these  words  was  a now-famous  English- 
man; a critic  and  author  alternately  con- 
sidered a genius  and  an  idiot  by  the  peo- 
ple of  histime.  He  was  a frequent  contrib- 
utor to  literary  magazines,  yet  he  talked  to 
himself,  grunted,  and  repeated  incoher- 
ent words  and  phrases. 

He  published  a dictionary,  and  started  a 
club  of  well-known  literary  figures  But  he 
rocked  back  and  forth  on  his  feet,  rolled 
his  head,  and  couldn’t  approach  a door- 
way without  measuring  his  steps  exactly. 

Dr.  Samuel  Johnson,  the  "great  prince" 
of  literature,  suffered  from  Tourette  syn- 
drome. 

Were  Dr.  Johnson  alive  today,  his  illness 
would  be  more  easily  recognized  for  what 
it  actually  is:  an  organic  disorder  of  the 
central  nervous  system.  Although  treat- 
ment of  TS  has  improved  considerably 
with  the  advent  of  drugs  like  haloperidol 
and  clonidine,  public  awareness  of  the 
condition  is  still  developing. 

Thousands  of  Tourette  patients  con- 
tinue to  suffer  physically  and  mentally 
from  the  strange  behavior,  sudden  body 
movements,  and  involuntary  sounds  that 
characterize  the  disorder.  The  cause  of 
the  illness  has  yet  to  be  discovered. 

The  movement  and  behavior  patterns  of 
TS  patients  were  discussed  at  great  length 
recently  in  New  York  City  at  the  First 
International  Symposium  on  Tourette 
Syndrome  and  Related  Disorders.  A co- 
sponsor of  the  symposium  was  the  Nation- 
al Institute  of  Neurol  ogi  cal  and  Commun- 
icative Disorders  and  Stroke. 

Symposium  speakers  emphasized  that 
unlikethe simple,  well-defined  body  move- 
ments occurring  in  disorders  like  Parkin- 
son'sand  Huntington's  diseases,  TS  move- 
ments are  often  complex  ones  requiring 
coordination. 

Spasmodic  “tics"  are  common  in  the 
head  and  neck,  and  occasional  in  the 
arms,  hands,  and  legs.  Compulsive  behav- 
ior, such  as  lip  smacking,  grimacing,  snif- 
fing, saluting,  and  jumping  also  occurs 
frequently. 

Motor  tics,  which  occur  more  often  in 
male  than  in  female  TS  patients,  were  dis- 
cussed in  detail.  TS  movements  are  invol- 
untary and  can  occur  in  a sequence  accord- 
ing to  a pattern;  the  tics  also  happen 
suddenly  and  at  irregular  intervals,  rather 
than  continuously. 

Such  tics  vary  in  frequency  (temporary 
remissions  are  common),  in  severity,  and 


in  location  in  the  body.  Unlike  the  spasms 
produced  by  some  other  movement  dis- 
orders, TS  tics  do  not  generally  result 
from  sensory  stimulation. 

Many  patients,  it  was  reported,  feel  an 
irresistible  urge  to  perform  an  abnormal 
movement,  and  are  relieved  when  the  tic 
is  completed.  (Some  TS  sufferers  are 
temporarily  able  to  suppress  tics,  but  the 
urge  must  be  satisfied  within  a short 
period  of  time.) 

Many  feel  inhibited  by  their  tics:  one 
young  patient,  for  example,  balked  at 
showering  because  he  felt  that  once  he 
began  the  process,  he  would  not  stop. 
The  reason  for  these  seemingly  contra- 
dictory symptoms  according  to  some 
scientists,  may  lie  in  the  dual  inhibiting/ 
activating  nature  of  the  brain's  chemical 
messenger  system. 

"We  suspect  that  the  movement  and 
behavior  problems  in  Tourette  syndrome 
are  caused  by  a chemical  abnormality  in 
the  brain's  neurotransmitter  system,”  ex- 
plained Dr.  Thomas  Chase,  NINCDS 
scientific  director  and  cochairman  of  the 
symposium.  "The  resulting  symptoms 
vary  considerably  from  patient  to  patient." 

One  symposium  presenter  chose  the 
case  of  Dr.  Johnson  to  illustrate  the  var- 
iety of  TS  symptoms.  The  English  lexico- 
grapher repeatedly  tilted  his  head  toward 
his  right  shoulder  while  talking  or  sitting, 
and  would  compulsively  touch  his  toes  or 
heels  together  as  if  to  form  a triangle. 


One  of  his  best-known  compulsions 
was  deliberately  touching  every  post  he 
passed  as  he  walked  along  the  street.  He 
also  habitually  kept  his  left  arm  fixed 
across  his  chest,  with  his  hand  res**  am 
under  his  chin.  If  - 

Dr.  Johnson  suffered  another  symptom 
characteristic  of  TS:  compulsive  uttering 
of  barks,  grunts,  and  other  noises,  sounds 
and  words.  Such  utterances  plague  TS 
patients  to  this  day,  and  in  the  most  dis- 
tressing form  manifest  as  coprolalia,  the 
irresistable  urge  to  utter  obscenities. 

Although  Dr.  Johnson  himself  did  not 
curse,  compulsively,  50  percent  of  TS  suf- 
ferers do.  Some  scientists  claim  that  this 
symptom  has  psychological  origins,  since 
it  seems  unlikely  that  a physical  disturb- 
ance would  encourage  the  use  of  obscene 
words  over  thousands  of  socially  accept- 
able ones.  Other  investigators  claim  an 
organic  basis  for  coprolalia. 

Using  tables  that  reflected  how  often 
letters  and  letter  combinations  appeared 
in  normal  language,  scientists  pro- 
grammed computers  to  generate  strings 
of  random  letters,  each  letter  weighed 
with  its  probability  of  occurrence  in  nor- 
mal speech. 

Some  of  the  first  recognizable  letter 
combinations  produced  by  the  computers 
were  common  obscenities.  Religious  pro- 
fanities were  not  produced  in  computer- 
generated language— just  as  they  are  not 
found  in  coprolalia. 

Since  a number  of  TS  patients  claim 
that  the  sound  of  words  is  the  most  im^ 
tant  factor  in  satisfying  their  urge  to  voc„. 
ize,  the  investigator  argued  that  TS  pa- 
tients who  "curse”  do  so  because  obscen- 
ities are  among  the  first,  simplest,  and 
most  satisfying  words  produced  by  a 
short-circuited  nervous  system.  Religious 
profanities,  he  suggested,  are  absent  be- 
cause they  may  be  more  difficult  to  pro- 
duce and  less  satisfying  to  the  patient. 


Samuel  Johnson,  a noted  literary  genius  of  his  time  (1709-1784)  suffered  from 

Tourette  syndrome.  (Photo  courtesy  of  the  National  Library  of  Medicine.)  NIH  PHOTO  1717 
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The  basis  of  coprolalia  is  still  open  to 
question.  Through  the  research  support- 
le  ed  by  NINCDS,  the  Tourette  Syndrome 
Association,  and  other  agencies,  more 
\ p -ces  of  the  T ourette  puzzle  may  fall  into 
r r 

Animal  m odel  and  clinical  studies  of  TS 
i§  and  TS-like  disorders  continue  to  provide 
J$  information,  and  promising  drugs  are 
being  tested  for  better  control  over  symp- 
toms. Recent  media  publicity  has  resulted 
in  increased  public  awareness  about  the 
disorder  and  its  distressing  character- 
j|  istics. 

“Tourette  syndrome  has  been  plagued 
by  too  much  clinical  misunderstanding 
and  too  little  research  attention,”  con- 
cluded Dr.  Chase.  “We  hope  we  can  now 
better  define  what  the  syndrome  really  is 

I and  apply  emerging  techniques  to  the 
solution  of  the  problem."  ■ 


Consensus  Development 
Conference  Finds 
Coronary  Artery  Bypass 


Surgery  Helpful 

* 
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By  Bill  Sanders 


Chest  Pain  (V 


CORONARY  ARTERY  BYPASS 
SORCERY 


Aorta 


Graft 


Coronary  artery  bypass  surgery  helps  alleviate  chest  pain  and  often  improves  the 

patients'  life  style.  However,  questions  arise  on  whether  this  procedure  is  effective 

and  useful  for  all  types  of  heart  disease  patients  and  if  the  technique  provides  a 

longer  life  for  those  suffering  from  heart  disease.  NIH  PHOTO  1718 


A Consensus-Development  Conference 
on  coronary  artery  bypass  surgery,  held 
at  NIH  several  months  ago,  concluded 
that  this  surgical  procedure  represents  a 
major  advance  in  the  treatment  of  certain 
subsets  of  patients  with  coronary  heart 
disease. 

Available  evidence  indicates  that,  com- 
pared with  conventional  medical  manage- 
ment, the  operation  improves  life  expec- 
tancy among  patients  with  critical  stenosis 
(greaterthan  50  percent  narrowing)  of  the 
left  main  coronary  artery,  which  provides 
most  of  the  blood  supply  of  the  left  ventri- 
cle; and  surgery  probably  improves  lon- 
gevity among  patients  with  significant 
disease  affecting  all  three  major  coronary 
vessels. 

The  operation  usually  provides  relief  of 
symptoms  in  80-90  percent  of  patients 
with  stable  angina;  and  in  patients  with 
unstable  or  crescendo  angina,  surgery  is 
jcated  if  symptoms  are  not  relieved  by 
intensive  medical  therapy  or  if  the  condi- 
tion is  recurrent. 

Surgery  may  better  the  quality  of  life  in 
other  properly  selected  patients  by  im- 


proving cardiac  perfusion  and  perform- 
ance, reducing  the  frequency  of  cardiac- 
related  events,  or  reducing  the  amount  of 
medication  needed  to  control  symptoms. 
Patients  who  do  not  respond  well  to  med- 
ical management  or  whose  lifestyles  are 
adversely  affected  thereby  may  also  stand 
to  benefit  from  surgery.  This  decision 
should  therefore  be  made  by  the  physi- 
cian and  his  patient  after  a reasonable 
trial  of  medical  therapy,  with  periodic  re- 
evaluation  of  the  patient's  response. 

The  conference  participants  reached 
no  consensus  on  the  role  of  coronary 
artery  bypass  surgery  in  the  management 
of  patients  with  atypical  angina,  in  which 
coronary  spasm  may  be  a major  compon- 
ent; patients  with  severely  impaired  ven- 
tricular function  due  to  ischemia;  or 
patients  experiencing  acute  heart  attacks, 
intractable  arrhythmias,  or  myocardial 
blood  deprivation  in  the  absence  of  symp- 
toms. In  patients  with  one  and  two-vessel 
disease  (except  the  left  main  coronary 
artery)  the  participants  felt  that  the  deci- 
sion concerning  whether  or  not  to  resort 
to  surgery  was  best  left  to  the  physician 
and  his  patient;  but  all  agreed  that  medi- 


cal management,  not  surgery,  was  indi- 
cated for  the  patient  with  symptoms  but 
no  critical  stenosis  of  any  coronary 
branch 

Currently,  more  than  100,000  coronary 
artery  bypass  procedures  are  done  each 
year  in  the  U.S.  Operative  mortality  and 
complications  such  as  perioperative  heart 
attacks  have  declined  steadily  with  im- 
provements in  operative  technique,  anes- 
thesiology, and  methods  for  protecting 
the  heart  during  the  operation.  At  the 
most  experienced  centers,  operative  mor- 
tality rates  below  2 percent  are  usual  and 
the  conference  participants  feel  that, 
among  patients  with  stable  angina  and 
good  ventricular  function,  mortality  rates 
below  4 percent  are  achievable  at  most 
hospitals.  Among  patients  with  unstable 
angina,  the  operative  risk  is  somewhat 
higher  and  among  patients  with  severe 
ventricular  impairment  it  is  higher  still; 
however,  the  procedure  provides  striking 
symptomatic  relief  in  most  patients  and 
also  promises  a longer  and  more  enjoya- 
ble life  to  many  victims  of  coronary  heart 
disease  ■ 
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Enzyme  May  be  Useful  in  Screening  for  Post- 
Transfusion  Hepatitis 

By  Bronna  Cohen 


Two  recent  studies  funded  by  the  Na- 
tional Institutes  of  Health  have  verified  an 
association  between  elevated  donor  blood 
levels  of  an  enzyme  called  alanine  amino- 
transferase (ALT)  and  incidence  of  post- 
transfusion hepatitis  (PTH)  in  recipients 
of  that  blood.  These  results  suggest  that 
prescreening  of  donor  blood  for  ALT  lev- 
els might  significantly  prevent  PTH, 
though  at  the  cost  of  donor  units. 

Hepatitis  following  transfusion  of  blood 
and  blood  products  has  been  a problem 
since  the  technology  of  transfusion  was 
first  developed  forty  years  ago.  Constant 
efforts  since  then  have  resulted  in  pro- 
gress against  post-transfusion  hepatitis, 
but  have  not  eradicated  the  problem. 

Three  different  types  of  hepatitis  have 
been  recognized:  type  A,  type  B,  and  a 
third  type  that  has  been  named  non-A, 
non-B  (NANB)  hepatitis.  Hepatitis  A and 
B are  known  to  be  caused  by  viruses,  and 
each  can  be  detected  by  simple  serologi- 
cal tests.  Almost  all  cases  of  post-trans- 
fusion hepatitis  not  identified  serologi- 
cally as  type  A or  type  B are  classified  as 
non-A,  non-B  hepatitis.  A causative  agent 
for  this  illness  has  not  been  found  nor  has 
a serological  test  for  detecting  it,  despite 
much  scientific  effort. 

Hepatitis  type  A,  previously  known  as 
"infectious  hepatitis,"  is  usually  an  epi- 
demic, community-acquired  disease  trans- 
mitted by  the  fecal-oral  route.  Generally, 
hepatitis  A is  not  associated  with  post- 
transfusion hepatitis.  Hepatitis  type  B, 
previously  referred  to  as  "serum  hepati- 
tis," is  commonly  associated  with  paren- 
teral drug  abuse  and  transfusion  of  blood 
and  blood  products.  However,  because  of 
routine  serological  screening  of  all  donor 
blood  prior  to  transfusion,  hepatitis  B has 
virtually  disappeared  as  a serious  compli- 
cation of  blood  transfusion. 

Nevertheless,  the  spread  of  hepatitis 
through  blood  transfusion  is  still  a wide- 
spread public  health  problem  in  the  U.S. 
Current  estimates  are  that  every  year 
100,000  to  150,000  people  contact  detect- 
able post-transfusion  hepatitis.  About 
90%  of  this  hepatitis  is  non-A  and  non-B. 
Investigators  have  concentrated  on  find- 
ing the  agent,  or  agents,  that  cause  non- 
A,  non-B  hepatitis,  and  on  the  develop- 
ment of  reliable  laboratory  test  to  detect  it. 
Neither  effort  has  been  clearly  successful. 

In  the  absence  of  a direct  method  for 
detecting  non-A,  non-B  hepatitis  in  blood, 
scientists  have  begun  investigating  indi- 
rect testing  methods  One  such  indirect 
assay,  the  ALT  assay,  uses  the  blood  level 
of  ALT,  an  enzyme  manufactured  in  the 
liver,  as  an  indicator  of  the  presence  of 
hepatitis.  It  was  theorized  that  patients 
infected  with  hepatitis  might  have  some 


degree  of  liver  damage,  and,  therefore, 
might  have  elevated  concentrations  of 
liver  enzymes  such  as  ALT  in  their  blood- 
streams. 

The  Transfusion-Transmitted  Virus 
(TTV)  Study  funded  by  the  National  Heart, 
Lung,  and  Blood  Institute  was  the  first 
large-scale  study  to  apply  the  ALT  test  to 
donor  blood  and  then  monitor  the  inci- 
dence of  PTH  among  patients  transfused 
with  that  blood.  The  TTV  study  involved 
1,513  patients  and  took  place  in  several 
centers  across  the  U.S.  over  a period  of 
six  years.  Results  of  the  research  were 
released  in  1 981 , and  showed  a significant 
association  between  donor  blood  ALT 
levels  and  recipient  non-A,  non-B  hepati- 
tis. The  study  group  suggested  that  up  to 
40%  of  cases  of  post-transfusion  hepatitis 
would  be  prevented  by  rejecting  all  blood 
with  a blood  ALT  level  greater  than  45 
international  units  (IU). 

Scientists  working  at  the  NIH  Blood 
Bank  and  the  National  Institute  of  Allergy 


and  Infectious  Diseases  conducted  a clin- 
ical trial  that  further  explored  the  associa- 
tion of  donor  ALT  level  with  recipient 
hepatitis.  The  NIH  researchers  found  that 
among  283  patients  who  received  blc3d 
transfusions  after  undergoing  open  rcf ' , 
surgery,  12.7%'  developed  hepatitis,  of 
which  97  percent  was  NANB.  The  ALT 
tests  on  3,359  donors  to  these  patients 
indicated  that  the  risk  of  hepatitis  was 
significantly  associated  with  the  level  of 
donor  ALT. 

Twenty  nine  percent  of  52  patients 
receiving  at  least  1 unit  of  blood  with  the 
ALT  level  greater  than  53  IU  had  hepatitis 
develop,  compared  with  9 percent  among 
231  recipients  who  were  given  only  blood 
with  an  ALT  level  of  53  IU  or  less.  These 
results  suggested  that  ALT  testing  of 
donors  could  prevent  29  percent  of  PTH 
at  the  loss  of  1 .6  percent  of  donor  units. 

Although  these  results  are  encourag- 
ing, important  questions  remain  unan- 
swered by  the  results  of  the  two  studies. 
First,  the  ALT  test  cannot  be  used  to 
exclude  every  infectious  blood  unit. Inthe 
TTV  Study,  7 percent  of  patients  who 
received  multiple  blood  transfusions 
acquired  non-A,  non-B  post-transfusion 
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Estimates  state  that  over  100,000  people  every  year  contract  hepatitis.  This  chart 
shows  the  relationship  between  the  donor’s  blood  level  of  the  enzyme — alanine 
aminotransferase  (ALT)  and  the  incidence  of  post-transfusion  hepatitis  (PTH)  in 
recipients  of  that  blood.  The  significant  findings  in  the  chart  demonstrate  the 
risk  of  hepatitis  increases  in  proportion  to  the  level  of  donor  transaminase.  If  at 
least  one  donor  had  an  ALT  greater  than  54  IU/1  then  the  risk  of  hepatitis  was 
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significantly  greater  than  if  all  donors  had  an  ALT  less  than  that  level 
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hepatitis  even  though  they  received  only 
blood  with  an  ALT  concentration  below 
45  IU.  According  to  the  NIH  study,  9 per- 
cent of  patients  who  received  only  blood 
■ an  ALT  level  of  53  I U or  less  acquired 
i,  /atitis. 

Second,  not  all  blood  units  with  ele- 
vated ALT  concentrations  will  cause  hepa- 
titis. In  the  TTV  Study,  about  60  percent  of 
patients  who  received  blood  with  an  ALT 
above  45  IU  did  not  get  hepatitis,  while  in 
the  NIH  study,  72  percent  of  the  56  donors 
with  elevated  ALT  levels  were  not  asso- 
ciated with  a case  of  PTH. 

According  to  the  NIH  researchers,  such 
imperfect  correlations  reflect  the  non- 
specific nature  of  the  ALT  test  and  raise 
doubts  about  the  wisdom  of  adopting 
donor  ALT  screening  as  a routine  prac- 
tice. While  ALT  screening  might  prevent 
30  percent  of  PTH  (90,000  cases  per  year 
in  the  U.S.),  70  percent  will  not  be  pre- 
vented, and  even  the  prevention  of  30  per- 
cent is  in  some  doubt  without  further  con- 
trolled clinical  trials.  Such  screening 
would  also  increase  the  complexity  and 
cost  of  blood  delivery,  as  well  as  reducing 
the  availability  of  donor  blood,  already  in 
critically  short  supply.  The  potential  blood 
loss  from  donor  ALT  screening  has  been 
estimated  at  more  than  90,000  units  per 
year  in  the  U.S.  alone.  ALT  testing  would, 
in  addition,  cause  an  annual  increase  of 
$20  million  in  the  cost  of  blood  nation- 
wide. 

Another  major  problem  with  ALT  screen- 

y of  donor  blood  is  that,  due  to  the  non- 
specific nature  of  the  test,  a positive  test 
result  does  not  necessarily  signify  infec- 
tivity.  Factors  other  than  hepatitis  infec- 
tion can  cause  elevated  ALT  levels  in  a 
donor’s  blood  stream.  These  factors  in- 
clude alcoholism,  a variety  of  medica- 
tions, toxins,  other  viral  illnesses  and  cer- 
tain congenital  and  immune  liverdiseases. 

The  question  of  whether  ALT  testing  of 
donor  blood  should  be  implemented  rou- 
tinely is  important  and  controversial.  Be- 
cause of  its  importance  a panel  of  experts 
was  convened  to  examine  the  issue  in 
June,  1981.  The  panel’s  consensus  was 
that  available  data  were  too  inconclusive 
to  warrant  a policy  decision  at  the  present 
time,  and  they  endorsed  further  study. 

Until  future  research  sheds  more  light 
on  such  subjects  as  the  causes  of  ALT 
elevations  in  donor  blood,  the  effect  of 
ALT  screening  on  blood  supply,  and  the 
legal  and  financial  ramifications  of  ALT 
testing,  the  controversy  is  liable  to  remain 
unresolved.  In  the  words  of  the  NIH  re- 
searchers: "The  ALT  testing  of  donors 
is. ...in  a tenuous  balance  between  risk 
and  benefit. ...adoption  of  donor  ALT 
screening  will,  at  best,  be  an  interim  meas- 
ure. Continued  vigorous  pursuit  of  a spe- 

jc  serological  test  for  the  agent  or 
agents  of  non-A,  non-B  is  mandatory.” 

Reports  of  this  research  canbefoundin 
the  August  7,  1981  issue  of  JAMA  and  the 
July  1 1,  1981  issue  of  Lancet  ■ 


Steroid  Drug  May  Prevent 
Respiratory  Distress 
Syndrome  in  the  Newborn 


Prepared  by  the'  National  Heart.  Lung  and 


Initial  results  of  a major  clinical  study 
seeking  to  prevent  neonatal  respiratory 
distress  syndrome  (RDS)  have  been  re- 
ported in  the  American  Journal  of  Obstet- 
rics and  Gynecology. 

Overall,  the  study  data  indicate  that  a 
synthetic  steroid  drug  (dexamethasone) 
under  certain  conditions  can  prevent  RDS 
in  the  neonate  when  administered  to 
mothers  who  are  considered  to  be  at  high 
risk  of  premature  delivery. 

Neonatal  (newborn)  RDS  is  a condition 
in  which  an  infant’s  lungs  have  not  devel- 
oped sufficiently  and  therefore,  are  unable 
to  process  enough  oxygen  for  the  baby’s 
needs  even  when  the  baby  receives  pure 
oxygen.  Infants  born  prematurely  are 
more  likely  to  have  RDS  than  are  infants 
carried  to  term,  but  the  underlying  cause 
of  RDS  is  not  completely  understood  Up 
to  60  percent  of  premature  infants  have 
RDS  and  as  many  as  8-10,000  deaths 
among  live  born  infants  per  year  may  be 
the  result  of  RDS. 

The  study,  called  the  Collaborative 
Study  on  Antenatal  Steroid  Therapy,  was 
sponsored  by  the  Division  of  Lung  Dis- 
eases of  the  National  Heart,  Lung,  and 
Blood  Institute  (NHLBI).  Four  U.S.  and 
one  Canadian  clinical  centers  partici- 
pated. The  work  began  in  1976  and  will 
conclude  in  1983  when  the  last  baby  born 
into  the  study  has  had  final  evaluation  at 
three  years  of  age. 

This  collaborative  study  was  the  result 
of  a 1974  NHLBI  workshop  that  recom- 
mended dexamethasone  be  evaluated  for 
risks  and  benefits  in  premature  deliveries. 
That  recommendation  was  based  on  ear- 
lier animal  studies  showing  that  adminis- 
tering corticosteroids  (the  class  of  drugs 
to  which  dexamethasone  belongs)  late  in 
pregnancy  speeded  lung  maturity  in  the 
fetus  resulting  in  more  viable  premature 
offspring. 

The  results  indicated  that  dexametha- 
sone can  lower  the  incidence  of  RDS 
among  premature  offspring  in  cases  of 
single  deliveries.  No  effect  was  noted 
upon  the  incidence  of  RDS.  Surprisingly, 
the  beneficial  effect  was  most  pronounced 
among  female  infants.  Approximately  one 
out  of  every  five  girls  born  prematurely  to 
mothers  who  were  not  treated  with  dexa- 
methasone had  RDS,  whereas  only  one 
out  of  every  20  female  babies  had  RDS  if 
their  mothers  had  received  dexametha- 
sone. 

In  contrast,  one  out  of  every  six  male 
babies  had  RDS  regardless  of  whether 
their  mothers  had  received  dexametha- 
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sone.  Another  surprising  result  of  the 
study  has  been  that  whites  in  general 
seem  to  benefit  less  (in  terms  of  lowering 
the  incidence  of  RDS)  than  do  other 
racial/ethnic  groups.  Overall,  no  differ- 
ence was  observed  in  mortality  between 
the  dexamethasone  group  and  the  control 
group. 

The  apparent  efficacy  of  dexametha- 
sone in  preventing  RDS  confirms  results 
obtained  in  another  large  clinical  study  in 
New  Zealand  eight  years  agoandinsome 
smaller,  more  recent  studies  in  the  U.S. 
However,  the  different  response  observed 
in  the  two  sexes  and  in  different  racial/ 
ethnic  groups  has  not  previously  been 
reported. 

The  five  participating  clinical  centers 
screened  nearly  8,000  pregnant  women  at 
risk  for  premature  delivery  to  find  those 
eligible  to  be  enrolled  in  the  study.  Two 
groups,  comprising  a total  of  696  women, 
were  formed.  The  control  group  consisted 
of  women  who  received  placebo  (blank) 
injections.  The  experimental  group  con- 
sisted of  women  who  received  up  to  20  mg 
of  dexamethasone  divided  into  four  doses 
12hours  a part. Some  women  (less  than  25 
percent)  delivered  before  receiving  three 
or  more  injections. 

Immediately  upon  delivery  and  at  speci- 
fied intervals  afterwards,  the  infants  re- 
ceived a battery  of  tests  to  detect  RDS  and 
to  answer  questions  about  any  short-term 
and  long-term  effects  on  the  development 
of  the  infant.  The  last  of  the  tests  will  be 
administered  as  each  infant  reaches  3 
years  of  age. 

To  date,  no  short-term  adverse  effects 
of  the  drug  have  been  found  on  the  fetus, 
the  newborn,  or  the  mother 

The  potential  usefulness  of  dexameth- 
asone in  this  application  is  limited  by  cer- 
tain factors.  For  reasons  still  unknown, 
white  male  premature  babies  were  not 
benefited  at  all  by  their  mother's  being 
given  the  drug.  Also,  twins  and  other  mul- 
tiple births  did  not  show  any  less  inci- 
dence of  RDS  in  the  treated  group,  and 
questions  about  the  long-term  effects  of 
dexamethasone  remain  to  be  answered 

Forthese  reasons  caution  is  being  advo- 
cated in  the  use  of  steroids  to  prevent 
RDS.  Nevertheless,  it  is  encouraging  that 
this  form  of  therapy  has  the  potential  to 
prevent  at  least  15,000  cases  of  RDS  per 
year  (based  on  female  infants  alone)  and 
thus  save  in  the  order  of  $200  million  for 
neonatal  intensive  care.  ■ 
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Enzyme  Replacement:  Emerging  Treatment  for 
Lipid  Storage  Diseases? 


By  Ray  Fleming 


The  youngsters  on  the  fifth  floor  of 
N I H's  Clinical  Center  have  been  fighting  a 
common  enemy:  a hereditary  metabolic 
disorder  known  as  Gaucher’s  disease.  It 
has  not  been  easy,  but  with  the  help  of  a 
treatment  pioneered  by  Dr.  Roscoe  Brady, 
a leading  neuroscientist  at  the  National 
Institute  of  Neurological  and  Communica- 
tive Disorders  and  Stroke  (NINCDS),  their 
health  is  now  improving. 

For  some  time,  Dr.  Brady  and  his  fellow 
scientists  have  been  trying  to  reverse  the 
dangerous  buildup  of  fatty  compounds 
(lipids)  that  occurs  in  patients  with  Gauch- 
er’s and  other  lipid  storage  disorders  such 
as  Tay-Sachs  and  Fabry's  diseases.  The 
abnormal  lipid  accumulation  can  result  in 
a variety  of  potentially  life-threatening 
problems,  including  swollen  organs,  lost 
and  damaged  nerve  cells,  bone  degenera- 
tion, and  reduced  numbers  of  platelets 
and  white  blood  cells.  The  cause  of  the 
trouble  is  a genetically  determined  short- 
age of  effective  enzymes — proteins  that 
normally  break  the  lipids  apart. 

Dr.  Brady  believes  his  technique,  en- 
zyme replacement  therapy,  can  eventually 
become  an  effective  treatment.  The  strat- 
egy entails  administering  the  missing  en- 
zymes to  the  patient,  in  somewhat  the 
same  way  diabetics  are  treated  to  over- 
come their  insulin  shortage.  But  before 
the  therapy  can  be  considered  successful 
Dr.  Brady  must  first  obtain  enough  pure 
enzymes,  direct  them  to  sites  in  the  body 
where  excessive  amounts  of  lipids  are 
stored,  and  in  some  cases  move  them 
through  the  blood-brain  barrier — the  wall 
of  cells  that  prevents  large  molecules 
from  entering  the  central  nervous  system 

There  are  ten  known  hereditary  lipid 
storage  diseases,*  most  of  which  cause 
extensive  nervous  system  damage,  mental 
retardation,  and  often  death  in  young 
children.  Most  Tay-Sachs  children,  for 
example,  live  only  2 to  4 years;  certain 
forms  of  Gaucher’s  and  the  rarer  Niemann- 
Pick  disease  often  claim  the  lives  of 
patients  by  the  age  of  2. 

Today  there  are  tests,  developed  by  Dr. 
Brady  and  other  scientists,  to  diagnose 
hereditary  lipid  storage  disorders  in  the 
adult,  the  child,  and  even  the  fetus. 
Healthy  carriers  of  the  disorders  can  also 
be  identified,  and  genetic  counseling  is 
available,  as  well  as  pregnancy  monitor- 
ing techniques.  But  large-scale  prenatal 


Dr.  Roscoe  Brady,  NINCDS  researcher,  treats  a patient  with  Gaucher's  disease  by 

replacing  missing  enzymes  that  will  help  break  down  the  fatty  lipids  that  build  up 

in  the  child’s  body.  NIH  PHOTO  1720 
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screening  presents  logistical  problems, 
and  for  many,  abortion  is  not  an  option. 
So  while  the  search  for  ways  to  prevent 
these  disorders  goes  on,  much  promising 
research  work  is  also  aimed  at  treatment. 

)or  much  of  his  career  Dr.  Brady,  now 
criTef  of  NINCDS's  Developmental  and 
Metabolic  Neurology  Branch,  has  been  in 
the  forefront  of  research  in  prevention 
and  treatment  of  the  genetic  lipid  storage 
diseases.  His  discovery  of  specific  enzyme 
deficiencies  in  several  of  these  illnesses 
prompted  the  scientific  community  to  try 
different  ways  to  supplement  the  enzyme 
shortage. 

Because  of  the  difficulty  of  obtaining 
sufficiently  large  quantities  of  the  neces- 
sary highly  purified  enzymes,  Dr.  Brady 
and  other  scientists  originally  attempted 
transplants ofthespleen,  liver,  and  kidney 
to  provide  a source  of  these  enzymes. 
These  organs  are  majorsites  of  excessive 
lipid  accumulation  in  the  storage  dis- 
eases, but  their  replacement  with  normal, 
enzyme-producing  organs  provided  at 
best  only  temporary  improvement  in  pa- 
tients’ conditions.  In  these  cases,  the  lipid 
breakdown  rarely  extended  beyond  the 
transplanted  organ  itself,  leading  investi- 
gators to  theorize  that  each  type  of  tissue 
in  the  body  makes  only  enough  enzymes 
for  its  own  needs. 

Today’s  preferred  approach— adminis- 
tering pure  enzyme  directly  to  the  patient- 
had  to  wait  until  techniques  for  isolating 
enzymes  from  human  tissue  were  devel- 

Jid . By  the  mid-1970's,  Dr.  Brady  and 
ers  were  extracting  small  amounts  of 
purified  enzymes  from  human  urine  and 
placentas.  As  their  procedures  improved, 
larger  amounts  of  the  proteins  became 
available,  and  clinical  tests  of  direct 
enzyme  replacementtherapy  became  pos- 
sible on  a limited  basis.  Dr.  Brady  and  his 
fellow  scientists  began  administering  the 
purified  enzymes  to  Tay-Sachs,  Gauch- 
er's, and  Fabry’s  patients  via  the  blood- 
stream. 

The  results  of  such  enzyme  replacement 
clinical  trials  up  to  now  have  been  mixed. 
Some  tests  have  succeeded  in  tempo- 
rarily lowering  the  lipid  level  in  the  blood 
and  liver  storage  sites,  and  overall  the 
condition  of  a number  of  Gaucher’s  pa- 
tients seems  improved.  However,  little 
difference  has  been  seen  in  patients 
whose  symptoms  involve  the  nervous 
system. 
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Scientists  have  discovered  that  the  re- 
placement enzymes,  once  administered, 
rapidly  leave  the  bloodstream  and  enter 
cells  and  tissues  in  the  body,  but  do  not 
necessarily  migrate  to  the  areas  where 
scientists  want  them  to  go:  sites  of  high 
lipid  concentration.  In  some  cases,  the 
placentally  derived  enzymes  are  lured 
away  from  areas  with  high  lipid  accumula- 
tion by  other  cells  which  find  the  enzymes' 
structure  chemically  attractive.  Other 
studies  have  shown  that  the  enzymes  are 
being  rebuffed  at  the  blood-brain  barrier, 
thus  preventing  them  from  reaching  brain 
cells  where  lipids  are  accumulating 

But  the  work  of  Dr.  Brady  and  his 
colleagues  (NINCDS's  Drs.  John  Barrang- 
er,  F.  Scott  Furbish,  Andrew  Gal,  Edward 
Ginns,  Peter  Pentchev,  and  Daniel  Stow- 
ens)  has  produced  some  promising  bright 
spots.  In  a recent  trial  conducted  by  Dr. 
Brady  and  others  at  the  Clinical  Center, 
eight  youngsters  with  Gaucher's  disease, 
treated  on  monthly  and  bimonthly  sched- 
ules, showed  general  improvement  in  their 
health:  the  swelling  of  the  liver,  spleen, 
and  other  organs  has  stopped,  and  the 
blood  platelet  level  has  stabilized. 

Successful  replacement  therapy  on  a 
large-scale  basis,  however,  is  still  elusive. 
“I  think  our  technology  is  on  the  verge  of 
giving  us  the  solutions  we  need,”  says  Dr. 
Brady.  “But  until  we  can  produce  the 
required  enzymes  in  much  greaterquanti- 
ties  and  target  them  to  specific  areas, 
replacement  therapy  will  have  to  be  con- 
sidered experimental." 

For  scientists  studying  hereditary  lipid 
storage  diseases,  the  emerging  technol- 
ogy of  genetic  engineering  could  have 
special  applications.  Using  recombinant 
DNA  techniques,  they  may  soon  be  able 
to  employ  bacteria  to  produce  the  large 
quantities  of  enzymes  necessary  to  treat 
the  disorders — and  to  produce  them  at  an 
affordable  price.  Such  mass-produced  en- 
zymes would  have  the  additional  advan- 
tage of  being  more  amenable  to  specific 
storage-cell  targeting  procedures. 


“With  the  revolution  in  genetic  engineer- 
ing,” says  Dr.  Brady,  “we  might  even 
expect  to  tailor  the  enzymes  for  distribu- 
tion to  critical  areas  where  they  now  aren't 
drawn.”  In  the  meantime,  NINCDS  scien- 
tists are  trying  new  ways  to  direct  replace- 
ment enzymes  to  where  they  are  needed. 
By  actually  modifying  the  basic  molecular 
structure  of  placental  enzymes,  they  hope 
to  make  them  chemically  attractive 
enough  for  the  lipid-storing  cells  and 
tissues  to  draw  them  in. 

But  if  enzyme  replacement  therapy  is  to 
be  effective  in  treating  the  progressive 
cellular,  motor,  and  mental  damage 
caused  by  the  storage  diseases  that  in- 
volve the  nervous  system,  the  enzymes 
must  ultimately  penetrate  the  protective 
blood-brain  barrier.  Dr.  Brady  and  his  col- 
leagues are  now  conducting  studies  of 
barrier  modification  in  animals,  which 
they  hope  can  be  applied  to  the  problem. 
By  introducing  concentrated  solutions  of 
certain  sugars  into  the  bloodstream  to  the 
brain,  they  have  been  able  to  temporarily 
"shrink"  the  cells  of  the  barrier,  thus 
allowing  enzymes  to  pass  through  to  stor- 
age sites  in  the  central  nervous  system. 

For  now,  the  clinical  trials  of  replace- 
menttherapy continue,  in  spite  of  a limited 
supply  of  enzymes.  Dr.  Brady  is  optimistic 
about  the  chances  for  ultimate  success. 

“Compared  to  the  status  in  a number  of 
other  disorders,  we've  comealong  way  in 
a remarkably  short  period  of  time.  We've 
found  the  source  of  the  problem  and  can 
diagnose  it,  even  before  birth.  I believe 
that  we  are  close  to  successful  treatment 
too1”  £9 


‘Gaucher's,  Niemann-Pick,  Fabry's,  Tay- 
Sachs,  Sandhoff's,  Farber's,  and  Krabbe's 
diseases,  metachromatic  leukodystrophy, 
fucosidosis,  and  generalized  gangliosidosis 
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Study  Shows  Babies  of  Smoking  Mothers 
do  Poorly  in  Tests  given  at  Birth 


By  Susan  Gerhold 


Statistics  compiled  by  the  Collabora- 
tive Perinatal  Project  of  the  National  Insti- 
tute of  Neurological  and  Communicative 
Disorders  and  Stroke  (NINCDS)  show 
that  women  who  smoke  more  than  one 
pack  of  cigarettes  a day  reduce  their 
chances  of  delivering  a healthy,  well- 
developed  baby. 

Researchers  at  the  University  of  Michi- 
gan’s Center  for  Human  Growth  and 
Development  and  the  Pediatric  Neurol- 
ogy Section  are  working  with  the  data 
gathered  by  the  NCPP  through  grants  and 
contracts  supported  by  the  Institute. 

During  the  1950s  and  early  1960s,  the 
NCPP  followed  50,000  women  through 
their  pregnancies,  studied  their  health, 
recorded  their  habits,  and  then  examined, 
tested,  and  observed  their  babies  for  seven 
years  after  delivery.  Much  of  the  informa- 
tion gathered  by  theNCPPis  being  evalu- 
ated by  the  Michigan  researchers  in  study- 
ing the  relationship  between  the  extent  of 
women  smoking  during  pregnancy  and 
the  proportion  of  low  or  depressed  Apgar 
scores. 

Apgar  scores  measure  the  infant’s  abil- 
ity to  survive  the  transition  to  the  outside 
world.  Based  on  the  NCPP  data,  Apgar 
scores  were  strikingly  lower  among  full- 
term  and  pre-term  infants  born  to  mothers 
who  were  heavy  smokers.  Somewhat 
lower  scores  were  recorded  from  babies 
born  from  moderate  smoking  mothers  as 
well. 

Stanley  Garn  and  his  colleagues  at  the 
Center  for  Human  Growth  and  Develop- 
ment noted  that  women  smoking  two  to 
three  packs  of  cigarettes  a day  delivered 
babies  who  did  four  times  as  poorly  in  the 
Apgar  scores  than  babies  whose  mothers 
did  not  smoke. 

When  reviewing  data  on  babies  with 
gestation  of  38  weeks  or  longer,  test 
results  showed  that  the  Apgar  scores 
were  again  lower,  especially  in  babies 
whose  mothers  smoked  two  to  three  packs 
of  cigarettes  a day. 

The  NCPP  researchers  gave  Bayley 
Behavioral  tests  to  the  infants  at  8 months 
of  age.  The  results  showed  that  babies 
born  to  smoking  mothers  did  not  do  as 
well  as  babies  born  to  non-smoking 
mothers.  These  results,  according  to 
Garn,  suggest  that  “maternal  smoking 
during  pregnancy  continues  to  show  its 


effects  long  after  birth,  even  though  it  is  to 
a lesser  degree.” 

When  examining  the  data  on  the  babies 
whose  mothers  smoke,  the  researchers 
found  that  the  babies  had  elevated  hemo- 
globin and  hematocrit  levels  that  seem  to 
increase  in  proportion  to  the  extent  of  the 
mother’s  cigarette  usage.  They  also 
noticed  that  smoking  mothers  have  higher 
levels  of  carbon  monoxide  in  their  blood 
stream,  suggesting  that  the  baby  not  only 
is  being  exposed  to  carbon  monoxide 
poisoning,  but  suffers  from  hematologi- 


— 

cal  problems  as  well— two  factors  the 
Michigan  researchers  say  may  influence 
the  lower  than  normal  Apgar  scores. 

“The  Effect  of  Maternal  Cigarette  Smok- 
ing on  Apgar  Scores"  was  published  in 
th e American  Journal  of  Diseases  in  Child-  I 
ren,  Volume  135,  June  1981. 

For  more  information  contact  the  Nation- 
al Institute  of  Neurological  and  Commun- 
icative Disorders  and  Stroke,  Office  of 
Scientific  and  Health  Reports,  NIH,  Build- 
ing 31,  Room  8A06,  9000  Rockville  Pike, 
Bethesda,  Maryland  20205.  ■ 


Physicians  urge  their  patients  not  to  smoke  while  pregnant.  Studies  continually 

show  that  babies  born  to  smoking  mothers  do  poorly  on  behavioral  tests  given  at 

birth  NIH  PHOTO  1721 
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NIAID  Study  Identifies  Factors  that  Affect 
Outcome  of  Kidney  Transplants 

By  Bobbi  Bennett 


Transplants  from  living  relatives  are 
known  to  be  far  more  successful  today 
than  the  more  frequently  performed  ones 
that  use  kidneys  from  cadavers.  Accord- 
ing to  the  National  Institute  of  Allergy  and 
Infectious  Diseases  (NIAID)  study,  known 
as  the  Kidney  Transplant  Histocompati- 
bility Study  (KTHS),  73  percent  of  the 
kidneys  from  living  related  donors  still 
functioned  one  year  after  implantation.  In 
contrast,  only  49  percent  of  those  from 
cadavers  did.  Equally  impressive  was  the 
fact  that  during  the  first  year,  death  of  the 
recipient  occurred  in  only  10  percent  of 
f the  former,  but  in  19  percent  of  the  latter. 

Transplantation  also  appears  to  pro- 
mote patient  rehabilitation.  Of  those  with 
grafts  still  functioning  after  one  year,  94 
percent  of  the  recipients  of  living-donor 
kidneys  and  89  percent  of  those  with 
cadaveric  ones  were  engaged  in  full-time 
activity.  Fewer  than  30  percent  of  dialysis 
are  reported  to  be  employed  full-time  and 
only  17  percent,  part-time. 

To  investigate  the  factors  responsible 

)f or  such  differences,  NIAID  collected  data 
)m  more  than  40  medical  centers  con- 
cerning 2418  transplants  which  were  per- 
formed between  1974  and  1976,  although 
follow-ups  continued  through  1978.  About 
37  percent  of  the  transplanted  kidneys 
came  from  living  relatives  of  the  recip- 
ients; the  remainder  came  from  unrelated 
persons  who  died  suddenly,  usually  as  a 
( result  of  head  injuries. 

The  NIAID  study  correlated  the  trans- 
plant outcomes  with  the  characteristics  of 
the  donors,  recipients  and  treatments 
using  tables  for  graft  and  patient  survival. 
The  initial  objective  of  the  study  was  to 
determine  what  effect,  if  any,  matching  of 
donors  and  recipients  for  HLA-A  and 
HLA-B  histocompatibility  antigens  had 
on  the  probability  of  long-term  graft  sur- 
vival. Analyses  of  the  data  indicate  that 
tissue  typing  does  not  appear  to  be  a very 
significant  factor  in  predicting  the  out- 
come of  cadaveric  transplants,  a sharp 
i contrast  to  the  situation  with  living-donor 
! ones.  However,  an  association  of  reduced 
i graft  survival  with  stimulation  in  the  mixed 
lymphocyte  culture  (MLC)  raises  the  pos- 
sibility that  a positive  MLC  might  be  a 
clear  contraindication  to  the  to  the  use  of 
a kidney  from  a living  donor. 

One  of  the  major  current  thrusts  in  kid- 
jy  transplantation  is  to  develop  guide- 
/ fes  for  blood  transfusion  of  the  recip- 
ients of  kidney  transplants.  The  KTHS 
1 data  verified  the  well-known  beneficial 
; effect  of  blood  transfusions  prior  to  t ran s- 

'21 


plantation.  Six  to  10  transfusions  appear 
to  be  the  optimal  number  of  units  whicn 
can  increase  one-year  graft  survival  by 
almost  20  percent. 

The  KTHS  analyses  also  addressed  the 
related  question  of  whether  blood  trans- 
fusions given  during  or  very  shortly  after 
cadaveric  kidney  transplants  improve 
graft  survival.  These  were  found  to  have  a 
minor  but  detrimental  effect  on  kidney 
transplant  outcomes. 

A very  dramatic  improvement  in  graft 
survival  from  a cadaver  was  seen  when 
the  patient’s  spleen  was  removed  prior  to 
receiving  the  kidney  transplant.  The  dis- 
eases that  cause  kidney  failure  were  also 
found  to  affect  the  outcome  of  transplan- 
tation. Patients  with  pyelonephritis— in- 
flammation of  the  kidneys— have  a greater 
than  average  graft  survival,  whereas  those 
with  nephrosclerosis — vascular  disease 
of  the  kidney— due  to  hypertension  or 
diabetes  have  a poorer  than  average  graft 
survival.  Other  significant  factors  such  as 
the  patient’s  race,  age,  and  pharmaco- 
logic immunosuppression,  were  also 
identified. 

Because  of  the  many  factors  that  appear 
to  affect  acceptance  or  rejection  of  the 
graft,  a major  effort  was  devoted  to  the 
development  of  a multivariate  statistical 
model  which  would  permit  identification 
of  those  risk  factors  that  are  truly  indepen- 
dent and  significant.  This  task  was  carried 
out  for  the  NIAID  by  the  Naval  Medical 
Research  Institute.  The  importance  of  this 
approach  is  illustrated  by  the  fact  that 
conventional  life-table  analyses  failed  to 
detect  a difference  in  graft  retention 
between  initial  transplants  and  retrans- 
plants. When  the  statistical  model  was 
used  to  correct  forthe  effects  of  pretrans- 
plants blood  transfusions,  a highly  signifi- 
cant reduced  success  rate  of  retransplants 
was  revealed. 

Another  important  outcome  of  the  appli- 
cation of  statistical  modeling  and  multi- 
variate analyses  is  calculating  and  assign- 
ing weights  to  the  various  risk  factors. 
Once  these  weights  are  available,  it  is 
possible  to  estimate  the  probability  of 
graft  retention  to  any  reasonable  time 
after  transplantation,  and  to  compare 
these  probabilities  for  potential  recipients 
subject  to  various  risk  factors. 

The  following  example  illustrates  how 
the  predictive  model  can  be  used.  The 
waiting  lists  for  cadaveric  kidneys  are 
quite  long  due  to  the  large  need  but 
drastic  shortage  of  available  kidneys. 
Often,  cadaveric  kidneys  are  transported 


substantial  distance.  Because  prolonged 
storage  time  of  the  kidney  is  a factor 
associated  with  decreased  graft  survival, 
a trade-off  may  be  necessary  between  a 
recipient  with  a poorer  prognosis  who  is 
nearby  and  a better  candidate  who  is 
farther  away.  Another  factor  associated 
with  decreased  graft  survival  is  the  age  of 
the  recipient.  However,  the  NIAID  model 
predicts  that  the  chance  of  graft  survival 
in  a 45-year-old  recipient  who  can  be 
transplanted  within  10  hours  of  receiving 
the  cadaveric  organ  equals  that  of  a 25- 
year-old  for  whom  a delay  of  45  hours 
would  be  required. 

The  validity  of  this  approach  is  totally 
dependent  on  the  quality  of  the  informa- 
tion from  which  the  weights  of  the  risk 
factors  were  calculated.  The  KTHS  is  the 
most  searching  and  comprehensive  study 
currently  available,  and  very  great  efforts 
were  made  to  ensure  the  accuracy  of  the 
data.  However,  the  weights  of  the  risk 
factors  must  be  verified  through  a compar- 
able analysis  of  independent  arrays  of 
information  on  kidney  transplantation. 
This  is  presently  being  carried  out. 

Enhancing  the  success  the  kidney  trans- 
plantation is  highly  desirable  from  both 
medical  and  economic  points  of  view.  The 
costs  for  kidney  transplantation  and  main- 
tenance dialysis  in  the  U.S.  are  borne  by 
the  Federal  government  through  the  End 
Stage  Renal  Disease  program. 

Most  of  the  current  $1  billion  annual  tab 
for  this  pays  for  the  dialysis  of  an  esti- 
mated 45,000  individuals,  a group  that  is 
projected  to  increase  by  9000  per  year. 
ESRD  also  pays  for  the  more  than  4000 
renal  transplants  performed  here  annual- 
ly. The  cost  in  the  first  year  for  these 
patients,  including  that  of  the  transplant, 
is  $29,000— approximately  that  of  one 
year  of  dialysis.  However,  if  the  graft 
continues  to  function,  this  figure  drops  to 
$1000  in  subsequent  years. 

Since  about  half  of  the  patients  on 
dialysis  are  likely  to  benefit  from  trans- 
plantation, the  provision  of  objective  esti- 
mates of  the  probability  of  success  of 
renal  transplants  should  represent  a use- 
ful advance  in  the  management  of  patients 
and  should  help  the  physician  and  his  or 
her  patient  in  making  critical  choices  and 
decisions. 

For  a qualitative  summary  of  the  anal- 
ysis of  the  KTHS,  contact  Dr.  Henry 
Krakauer,  Genetics  and  Transplantation 
Biology  Branch,  National  Institute  of  Al- 
lergy and  Infectious  Diseases,  Bethesda, 
Maryland  20205  or  phone  301/496-7551. 
‘‘The  Kidney  Transplant  Histocompatibil- 
ity Study,  Analysis  of  the  Data;  Phase 
One:  An  Overview"  may  be  purchased 
from  the  Superintendent  of  Documents, 
Government  Printing  Office,  Washington, 
D C.  20402  for  $28.00.  The  GPO  stock 
number  is  017-044-00036-2.  ■ 
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Sodium  Transport  Found  to  be  an  Effective 
Diagnostic  Tool  for  Essential  Hypertension 


By  Susan  Gerhold 


A simple  laboratory  test  to  identify  per- 
sons who  have  or  will  develop  essential 
hypertension  (high  blood  pressure  of 
unknown  cause,  found  in  almost  nine  per- 
cent of  the  general  population)  may  result 
from  research  on  red  blood  cell 
membranes. 

Hypertension,  one  of  the  most  common 
cardiovascular  diseases,  affects  millions 
of  people  each  year  and  kills  at  least 
250,000  Americans  annually.  Approxi- 
mately 95  percent  of  the  people  who 
suffer  from  high  blood  pressure  have 
essential  hypertension.  The  other  five 
percent  have  secondary  hypertension- 
high  blood  pressure  that  usually  results 
from  another  illness,  such  as  kidney  dis- 
ease, but  may  sometimes  occur  as  an 
unwanted  side-effect  of  certain 
medications. 

Drs.  Daniel  Tosteson  and  Mitzy 
Canessa  and  their  colleagues  at  Harvard 
Medical  School,  working  under  a grant 
from  the  National  Institute  of  General 
Medical  Sciences  (NIGMS),  found  that  a 
transport  system  that  normally  carries 
sodium  in  and  out  of  the  red  blood  cells  is 
twice  as  active  in  individuals  with  essen- 
tial hypertension  as  in  individuals  with 
high  blood  pressure  secondary  to  another 
disorder.  This  finding  may  lead  to  the 
development  of  a simple  laboratory  test 
that  will  enable  a physician  to  pin  point  the 
type  of  hypertension  a patient  has,  with- 
out submitting  him  or  her  to  extensive 
testing. 

Sodium,  which  is  found  in  the  blood 
stream  and  surrounding  red  blood  cells, 
can  be  transported  back  and  forth  across 
the  cell  membrane  through  several  path- 
ways. When  the  element  lithium  (which  is 
not  normally  present)  is  added  to  red 
blood  cell  samples  in  laboratory  tests, 
lithium  is  also  transported  across  the  cell 
membrane  through  one  of  these  same 
pathways,  in  exchange  for  sodium.  The 
Harvard  researchers  noted  that  blood 
samples  taken  from  the  essential  hyper- 
tension patients  showed  a sodium-lithium 
transport  system  that  was  twice  as  active 
as  that  in  the  normal  control  subjects. 

Comparison  studies  were  then  done  on 
the  sodium-lithium  activity  in  red  cell 
samples  taken  from  asymptomatic  rela- 
tives of  eight  patients  with  essential 
hypertension  and  from  10  normal  volun- 
teers. Results  showed  that  the  transport 
rate  of  sodium-lithium  was  almost  twice 
as  high  in  the  relatives  as  in  the  normal 


controls.  According  to  the  researchers, 
this  finding  may  help  physicians  identify 
family  members  of  patients  with  essential 
hypertension  who  may  be  at  risk  of  devel- 
oping the  disorder.  Further  research  is 
planned  to  follow  the  relatives  of  essential 
hypertensive  patients  over  time,  to  see  if 
there  is  a correlation  between  their  test 
results  and  eventual  development  of 
hypertension. 

The  cause  of  the  increased  rate  of 
sodium-lithium  transport  in  the  essential 
hypertension  patients  and  their  relatives 
is  unknown;  however,  Canessa  and  Tos- 
teson theorize  that  red  blood  cell  mem- 
branes in  these  individuals  may  have  an 
increased  number  of  transport  sites  per- 
mitting passage  of  sodium  in  and  out  of 
the  cells. 

The  relationship  “between  red  blood 
cell  transport  and  hypertension  may  not 
be  directly  causal,"  Dr.  Canessa  noted, 
but  the  study  may  lead  to  a discovery  of  a 
similar  transport  disorder  in  other  types  of 
cells  more  directly  associated  with 
hypertension — for  example,  the  smooth 
muscle  cells  (elongated  and  contracting 
vascular  cells)  in  the  walls  of  the  small 
arterial  branches. 

In  the  future,  researchers  will  beexplor- 
ing  whether  the  transport  disorder  is  itself 
the  cause  of  hypertension  or  is  secondary 
to  the  true  cause. 

For  additional  information  on  this 
research,  contact  Dr.  Tosteson  or  Dr. 
Canessa  at  Harvard  Medical  School,  Bos- 
ton, Massachusetts.  ■ 


Increased  Risk  of  Heart 
Attack  Found  in 
Former  Long  Term 
Pill  Users 


By  Maureen  Gardner 


Women  who  useoral  contraceptives  for 
5 years  or  longer  carry  an  increased  risk 
of  heart  attack  which  persists  at  least  9 
years  after  pill  use  is  stopped.  This  finding 
comes  from  the  first  study  large  enough 
to  uncover  such  a relationship,  and  the 
investigators  warn  that  the  data  should  be 
interpreted  with  caution  until  the  results 
are  repeated  elsewhere. 


Directed  by  Dr.  Dennis  Slone,  a re- 
search team  from  the  Boston  University 
School  of  Medicine,  the  Harvard  School 
of  Public  Health,  and  the  University  of 
Pennsylvania  School  of  Medicine  sur: 
veyed  the  coronary  care  units  of  155  hfc' 
pitals.  They  located  556  women  between 
the  ages  of  25  and  49  with  first  episodes  of 
heart  attack,  and  compared  the  medical 
and  drug  use  histories  of  these  women 
with  those  of  2,036  age-matched  controls. 

In  line  with  earlier  reports,  the  research- 
ers found  that  current  use  of  oral  contra- 
ceptives increases  the  risk  of  heart  attack 
three  to  four  times.  The  new  finding  is  that 
the  risk  for  long-term  users,  those  on  the 
pill  for  5 years  or  longer,  does  not  reverse 
once  pill  use  is  stopped.  It  can  remain  as 
much  as  three  times  higher  than  the  nor- 
mal risk  for  at  least  9 years,  and  further 
research  may  show  that  it  lasts  even 
longer. 

Overall,  former  pill  users  in  the  study 
had  only  a 20  percent  greater  chance  of 
heart  attack,  than  did  women  who  never 
used  the  pill.  The  added  risk  was  far  from 
evenly  distributed,  however.  An  analysis 
from  the  length  of  time  of  pill  use  showed 
that  women  who  used  the  pill  for  less  than 
5 years  had  no  added  risk;  those  with  5 to 

9 years  of  pill  use  had  a 60  percent  greater 
chance  of  heart  attack;  and  those  with  10 
or  more  years  of  use  had  two  to  three 
times  the  normal  risk.  Because  of  the 
scarcity  of  data  for  younger  age  groups, 
this  analysis  was  limited  to  women  aged 
40  and  older. 

The  higher  risk  was  found  even  in  lo*_ 
term  users  who  had  stopped  taking  the 
pill  up  to  9 years  earlier.  There  were  too 
few  subjects  who  had  been  off  the  pill  for 

10  or  more  years  to  indicate  whether  the 
risk  continues  beyond  the  10-year  post- 
pill interval. 

While  some  of  the  large  studies  on  the 
pill  have  shown  an  increased  risk  of  heart 
attack  in  current  users,  it  was  not  pre- 
viously feasible  to  perform  the  kind  of  I 
detailed  analysis  found  in  this  project.  In 
other  studies  there  simply  were  not 
enough  heart  attack  cases  to  analyze. 
This  is  because  even  in  a high  risk  group 
of  pill  users,  heart  attack  is  still  rare:  it 
occurs  in  an  estimated  9 in  10,000  pill 
users  between  the  ages  of  40  and  44. 

The  investigators  note  that  the  link 
between  past  pill  use  and  heart  attack 
points  toward  mechanisms  that  involve 
clogging  of  the  arteries,  or  atherogenesis. 
Because  of  the  pill's  established  effects 
on  certain  functions  that  affect  the  health 
of  the  arteries,  including  lipoprotein 
metabolism,  glucose  tolerance,  and  blood 
pressure,  the  researchers  believe  that 
accelerated  atherogenesis  might  be  ex- 
pected. However,  it  is  not  certain  whether 
these  side  effects  alone  are  responsiN^ 
for  the  increased  risk  this  study  revea^  ) 

This  research,  which  was  funded  in  part 
by  the  National  Institute  of  Child  Health 
and  Human  Development  (NICHD),  was 
reported  in  the  New  England  Journal  of  \ 
Medicine,  Volume  305,  Number  8.  ■ 


10 


NINCDS  Scientists  Search  for  a Protein  that 
Can  Help  Diagnose  Nervous  System  Disorders 

■) 


Prepared  by  the  National  Institute  of  Neurological  and  Communicative 
Disorders  and  Stroke 


A protein-detecting  microtechnique  to 
help  diagnose  neurological  disorders 
such  as  multiple  sclerosis,  myasthenia 
gravis,  and  Guillain-Barre  syndrome  has 
been  developed  by  scientists  from  the 
National  Institute  of  Neurological  and 
Communicative  Disorders  and  Stroke,  the 
National  Cancer  Institute,  and  several 
cooperating  institutions. 

The  new  microtechnique  relies  on  a 
standard  procedure,  electrophoresis,  and 
a chemical  combination  of  a polyacryl- 
amide substrate  with  a sodium  dodecyl 
sulfate  (SDS-PAGE)  suspension  to  detect 
a form  of  the  protein  immunoglobulin  in 
extremely  small  amounts  of  unconcen- 
trated cerebrospinal  fluid. 

In  at  least  10  nervous  system  disorders, 
the  presence  of  this  protein  form  in  CSF  is 
considered  a diagnostic  characteristic. 

In  electrophoresis,  proteins  in  a liquid 
suspension  move  across  an  electrically 

)prged  substrate  made  of  paper,  starch, 
^ . other  substances.  During  this  move- 
ment, different  proteins  separate  on  the 
substrate  into  identifiable  bands  accord- 
ing to  their  individual  reactions  to  the 
electric  field. 

Previously,  the  standard  electrophor- 
etic method  for  detecting  immunoglobulin 
in  CSF  used  an  agar  substrate  and  re- 
quired relatively  large  amounts  of  CSF, 
which  had  to  be  concentrated  50  times  or 
more.  The  process  used  to  concentrate 
CSF  was  suspected  of  making  test  results 
difficult  to  interpret. 

A more  recent  procedure  using  poly- 
acrylamide and  SDS-PAGE  detected  the 
protein  in  unconcentrated  CSF,  but  still 
required  considerable  quantities  of  the 
fluid. 

The  new  microtechnique  largely  elimi- 
nates these  problems.  The  test  not  only 
requires  much  less  CSF  from  patients,  but 
is  more  sensitive  than  the  standard  elec- 
trophoretic technique. 
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Immunoglobulin  has  been  detected  in 
94  percent  of  the  previously  diagnosed 
multiple  sclerosis  patients  examined  by 
the  microtechnique;  only  76  percent  of 
the  same  individuals  tested  positively  for 
the  protein  with  the  standard  process. 

The  new  detection  procedure  has  now 
t>een  recommended  for  routine  diagnostic 
use.  The  lead  investigator  of  this  study 
was  Dr.  Matti  V.  livanainan,  now  of  the 
department  of  neurology,  University  of 
Helsinki.  ■ 


Immediate  Treatment  can 
Save  Comatose  Patients 
with  Hematomas 

By  Helen  Ou 


Operating  on  patients  with  acute  sub- 
dural hematoma  (ASDH),  a severe  head 
injury,  within  four  hours  of  injury  could 
mean  the  difference  between  life  and 
death,  according  to  researchers  at  the 
Medical  School  of  Virginia.  The  high  death 
rate  has  led  researchers  to  examine  var- 
ious factors  that  could  reduce  the  60  to  90 
percent  mortality  rate  associated  with  this 
type  of  injury. 

The  researchers  found  in  reviewing  the 
records  of  82  comatose  patients  with 
traumatic  ASDH  that  the  patients  who 
underwent  surgery  within  four  hours  of 
injury  had  a mortaility  rate  of  30  percent. 
In  contrast,  the  study  showed  a 90  percent 
mortality  rate  in  patients  who  had  surgery 
after  four  hours.  Apparently,  the  prompt 
surgical  removal  of  the  intracranial  hema- 
toma (blood  clot)  helped  to  decompress 
the  brain,  thereby  reducing  the  adverse 
effects  of  secondary  brain  damages  com- 
mon to  this  type  of  injury. 

This  retrospective  study  covered  an 
eight-year  period,  and  included  62  men 
and  20  women.  An  average  of  5.4  hours 
elapsed  from  injury  to  surgery.  However, 
patients  who  recovered  with  moderate 
disability  averaged  closer  to  2.8  hours  of 
delay.  Seven  patients  in  the  group  were 
severely  disabled.  Men  had  a higher  mor- 
tality rate  than  women.  According  to  the 
researchers,  the  lower  mortality  rate  of 
women  was  due  to  earlier  surgery,  averag- 
ing about  two  hours  earlier  than  men. 

The  study  revealed  that  rapid  transport 


of  patients  with  ASDH  to  a hospital 
equipped  for  prompt  diagnosis  and  surg- 
ery was  also  a very  important  factor  in 
reducing  the  high  mortality  rate. 

Initial  neurological  tests  were  given  by 
stimulating  the  motor,  pupillary  and  ocu- 
lomotor area  of  the  brain  and  recording 
the  responses  electrically  through  brain 
waves.  Through  this  process,  brain  dys- 
function could  be  assessed  in  each  pa- 
tient. These  electrical  studies  proved  to 
be  a good  prediator  of  outcome  for  AS  DM 
patients.  In  this  study,  all  patients  with 
severely  abnormal  brain  dysfunction  died. 
In  some  cases,  the  severity  of  the  injury 
could  be  the  determining  factor  in  the 
outcome,  and  not  necessarily  the  time 
lapse  before  surgery. 

A danger  in  an  ASDH  injury  is  the 
increase  in  intracranial  pressure  and  brain 
swelling,  which  could  result  in  irreversible 
brain  damage.  Thespeed  with  which  surg- 
ery is  undertaken  to  remove  the  hema- 
toma is  important  because  the  brain  can 
withstand  compression  for  only  a limited 
time  without  damage.  Also,  brain  swelling 
often  develops  after  removal  of  the  hema- 
toma, and  if  this  secondary  swelling  is  not 
controlled,  the  pressure  within  the  skull 
can  become  greater  than  the  blood  pres- 
sure, causing  the  brian  to  die  from  lack  of 
blood.  There  is  no  effective  treatment  for 
these  secondary  processes.  The  study 
suggests  that  the  use  of  dehydrating 
agents  such  as  manitol  or  other  diuretics 
which  might  be  effective  in  lowering  the 
pressure. 

Postoperative  intracranial  pressure  was 
monitored  in  all  patients  for  at  least  three 
days.  After  surgery,  progression  of  the 
secondary  injury  resulted  in  uncontrolla- 
ble brain  swelling  in  24  percent  of  the 
patients,  despite  vigorous  medical  treat- 
ment. It  would  appear  that  earlier  surgery 
could  help  prevent  preoperative  increased 
intracranial  pressure  and  the  development 
of  the  secondary  injury. 

The  most  important  factor  influencing 
the  outcome  of  patients  appears  to  be 
surgery  within  four  hours  of  injury.  The 
researchers  suggest  that  this  finding, 
along  with  rapid  transport  of  patients  to  a 
hospital  capableof  providing  promptdiag- 
nosis  and  surgery,  could  reduce  the  high 
mortality  rate  associated  with  ASDH. 

Further  studies  may  be  needed  to  an- 
swer questions  such  as:  Should  comatose 
patients  be  transported  to  the  closest 
hospital  or  to  a more  distant  one,  better 
equipped  to  treat  these  type  of  injuries? 
How  much  treatment  should  be  given  to 
patients  in  transit  to  a hospital?  Answers 
to  these  questions  could  further  influence 
the  outcome  for  ASDH  patients,  and  there- 
by reduce  their  high  mortality  rate. 

This  study  was  supported  in  part  by  a 
grantfrom  the  National  Instituteof  Neuro- 
logical and  Communicative  Disorders  and 
Stroke,  and  was  reported  in  the  June  18, 
1981  issue  of  the  New  England  Journal  of 
Medicine  ■ 
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Malaria  and  Schistosomiasis:  Parasitic 
Diseases  that  Continue  to  Plague  the  World  s 
Population 

By  Susan  Gerhold 


Malaria  Life  Cycle 


Oocyst 


The  life  cycle  of  malaria  starts  with  the  infected  mosquito.  The  mosquito  injects 

sporozoites  into  the  blood  stream  which  then  localizes  in  the  liver  cells.  The 

parasites  develop  into  merozoites,  that  rupture  and  invade  red  blood  cells.  The 

parasites  then  reproduce  asexually  into  merozoites,  and  continue  to  invade 

additional  red  blood  cells.  At  this  stage  the  infected  person  becomes  ill.  However, 

the  cycle  continues,  the  asexual  parasites  develop  into  sexual  forms  called 

gametocytes  and  develop  oocysts  in  the  mosquito's  gut.  The  sporozoites  develop 

and  inject  into  man  and  the  whole  cycle  begins  again.  NIH  PHOTO  1722 


Malaria— a disease  that  has  been  eradi- 
cated in  the  United  States,  still  plagues 
countries  in  Latin  America,  Africa,  and 
Asia.  Schistosomiasis,  a lesser  known 
parasitic  disease,  affects  more  than  200 
million  people  throughout  the  tropical 
regions  of  the  world.  Both  of  these  para- 
sitic diseases  are  currently  being  studied 
at  the  National  Institute  of  Allergy  and 
Infectious  Diseases  (NIAID),  and  investi- 
gators hope  to  find  suitable  vaccines  since 
the  diseases  show  resistance  to  drugs  and 
insecticides,  and  control  measures  are 
inadequate. 

Franklin  A.  Neva,  chief,  Laboratory  of 
Parasitic  Diseases  (LPD),  NIAID,  told  an 
audience  of  science  and  medical  writers 
attending  a NIH-sponsored  science  wri- 
ters seminar  recently,  that  finding  a vac- 
cine against  parasitic  diseases  is  not  a 
simple  task,  due  to  the  complex-life  cycles 
of  the  infecting  organisms  and  their  great 
ability  to  evade  attacks  from  the  body's 
immune  system. 

According  to  Neva,  a vaccine  may  even- 
tually be  found  because  of  the  “rapid 
advances  in  immunology  and  molecular 
biology  during  the  last  decade.’’ 

Malaria  is  transmitted  by  an  infected 
mosquito.  The  mosquito  injects  sporo- 
zoites into  the  blood  stream  which  then 
localize  in  the  liver  cells.  The  parasites 
develop  into  merozoites  which  rupture 
from  liver  cells  and  invade  the  red  blood 
cells.  Within  the  red  blood  cells  the  para- 
site reproduces  asexually  into  merozoites 
which  invade  additional  red  blood  cells, 
resulting  in  clinical  disease.  A percentage 
of  the  asexual  parasites  develop  into  sex- 
ual forms  called  gametocytes,  which  are 
infectious  to  mosquitoes  for  transmission 
to  others.  The  gametocytes  develop  into 
oocysts  in  the  mosquito  gut  and  then  into 
sporozoites.  The  sporozoites  are  injected 
into  man  and  the  whole  cycle  begins 
again.  In  most  cases,  the  victim  suffers 
from  flu-like  symptoms:  malaise,  head- 
ache, fatigue,  chills,  and  fever.  If  not 
treated,  one  type  of  malaria  can  lead  to 
death. 

Schistosomiasis  is  especially  found  in 
countries  using  irrigative  agriculture— a 
situation  which  produces  increased  aqua- 
tic breeding  sites  for  the  fresh  water  snails 
that  are  involved  in  transmitting  the  dis- 
ease to  man.  A debilitating  infection,  the 
victim  becomes  infected  through  wading, 
bathing,  or  washing  clothes  in  fresh 
waters  where  the  snails’  cercariae  (free 
swimming  larva)  are  found  The  cercariae 


burrow  intheskinandthen  move  through 
the  blood  stream  and  mature  into  worms — 
migrating  to  the  liver,  and  then  to  the 
bladder,  or  intestines.  The  victim  suffers 
from  chronic  diarrhea,  cystitis,  fever,  and 
general  fatigue.  Some  of  the  eggs  from 
the  adult  worms  are  eliminated  in  the 
feces  or  urine,  but  others  are  trapped  in 
the  infected  person,  damaging  the  tissues 
of  the  liver,  intestine,  or  bladder. 

Investigators  have  found  that  both  dis- 
eases produce  natural  immunity,  how- 
ever, schistosomiasis’  natural  immunity  is 
less  clear  than  it  is  in  malaria.  It  has  been 
found  that  in  countries  where  malaria  is 
prevalent,  children  are  infected  early  and 
repeatedly,  and  if  they  manage  to  survive, 
they  seem  to  develop  solid  immunity  to 
reinfection. 

Dr.  Louis  H.  Miller,  Head  of  the  Malaria 
Section,  NIAID,  stated  that  the  only  malar- 


ia vaccine  that  has  been  successful  in 
man  has  been  the  sporozoite  vaccine 
under  highly  experimental  conditions, 
and  this  vaccine  attacks  the  stage  of  the 
parasite  that  is  injected  by  the  mosquito 
and  blocks  liver  infection.  However,  this 
vaccine  requires  large  numbers  of  sporo- 
zoites irradiated  with  x-rays  (weakened), 
repeated  inoculations,  and  immunity  only 
lastsforthreetosix  months — all  obstacles 
to  a mass  vaccination  program. 

Miller  also  described  the  most  recent 
advances  using  monoclonal  antibodies. 
He  stated  that  researchers  at  New  York 
University  have  identified  the  antigen  on 
the  sporozoites  to  which  effective  immurv 
ity  is  directed  in  rodent  and  primate  mal#  } 
ias.  It  is  hoped  in  the  future  that  compara- 
ble antigens  will  be  identified  in  human 
malaria.  Currently,  investigators  face  the 
problem  of  identifying  the  gene  for  this 
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protein  so  it  can  eventually  be  synthe- 
sized in  recombinant  DNA  systems. 

NIAID  researchers  herein  Bethesda are 
currently  studying  receptorson  red  blood 
sells  for  malaria  parasites.  The  parasite 

is  to  attach  to  a receptor  on  the  red 
olood  cell  in  order  to  subsequently  invade 
this  cell.  The  researchers  speculate  that 
after  the  merozoites  attach  to  the  red 
blood  cell  receptor  they  release  a sub- 
stance into  the  red  cell  membrane,  which 
enables  the  parasite  to  enter  the  cell.  Dif- 
ferent malaria  parasites,  according  to 
Miller,  attach  to  different  receptors  on  red 
blood  cells  of  the  same  host  species.  It 
has  been  shown  that  blacks  cannot  be 
infected  by  P.  vivax,  one  type  of  human 
malaria,  because  one  of  their  blood  group 
antigens  is  different,  but  they  can  be 
infected  by  P.  falciparum.  The  receptor 
for  P.  falciparum  is  different  from  P.  vivax 
and  consists  probably  of  glycoproteins 
on  the  red  blood  surface.  Using  this  infor- 
mation, researchers  hope  to  block  recog- 
nition by  the  merozoites  of  the  red  blood 
cell  receptor  using  chemical  or  immuno- 
logic means  targeted  against  either  the 
red  cell  or  merozoite  surfaces — thereby 
arresting  infection. 

Schistosomiasis,  on  the  other  hand, 
could  be  controlled  if  an  effective  vaccine 
were  administered  early  in  childhood  and 
designed  to  provide  lasting  protection 
against  infection.  A vaccination  program 
of  this  type,  according  to  F.  Alan  Sher, 
head  of  the  Cell  Biology  and  Immunology 
"ection,  NIAID,  “would  alleviate  the  need 
Jr  subsequent  therapy,  and  by  means  of 
a vaccine,  could  be  controlled  without 
disrupting  either  the  ecology  or  culture  of 
the  local  community.” 

LPD  researchers  examine  schistosomi- 
asis patients  from  all  over  the  world  at 
NIH’s  research  hospital.  Some  of  the  pa- 
tients arrive  in  the  United  States  from 
Puerto  Rico,  or  Laos,  and  some  are  Action 
(Peace  Corps)  volunteers,  suffering  from 
this  parasitic  disease.  NIAID  scientists 
and  grantees  are  working  on  determining 
why  some  individuals  are  affected  by 
schistosomiasis  and  others  are  not.  They 
are  also  studying  the  behavior,  physiol- 
ogy, and  biochemistry  of  the  parasite 
itself.  In  order  to  develop  an  antischisto- 
somal  vaccine,  the  researchers  need  to 
know  and  acquire  a thorough  understand- 
ing of  the  human  immune  response  to 
schistosome  worms  and  the  mechanisms 
by  which  susceptible  individuals  can  be 
made  immune  to  them. 

The  NIAID  researchers  seem  to  share 
the  idea  that  vaccines  are  possible  but 
that  a vaccination  program  may  not  be  the 
answer.  Therefore,  multiple  approaches 
to  control  malaria  and  schistosomiasis 
(such  as  vector  control,  more  effective 
<rugs  and  health  education)  need  to  be 

trsued. 


Life  Cycle  of  Schistosomes 


The  life  cycle  of  the  schistosomes  starts  in  the  fresh  waters  where  snails  are 

involved  in  transmitting  the  disease  to  man.  The  victim  is  infected  by  wading  in  the 

fresh  waters  where  the  snail's  cercariae  are  found.  This  free  swimming  larva 

burrow  in  the  skin  and  then  move  through  the  blood  stream  and  mature  into 

worms— migrating  to  the  liver,  and  then  to  the  bladder  or  intestines.  NIH  PHOTO  1723 


- 

'•mm 


The  victim  of  schistosomiasis  suffers  from  chronic  diarrhea,  cystitis,  fever,  and 

general  fatigue.  Some  of  the  eggs  from  the  adult  worms  are  eliminated  in  the  feces 

or  urine,  but  others  are  often  trapped  in  the  infected  person,  damaging  the  tissues 

of  the  liver,  intestine,  or  bladder,  NIH  PHOTO  1724 
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The  article  “No  Direct  Cause  and  Effect  Found  Between  Low  Blood  Cholesterol 
and  Cancer”  was  identified  incorrectly  in  last  month's  News  and  Features.  The 
paper  was  prepared  by  the  National  Heart,  Lung,  and  Blood  Institute.  Our 
apologies  to  everyone  involved. 
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“Runners’  high"  has  been  a 
recognized  phenomenon 
among  athletes,  but  with 
no  confirmed  physiologic 
basis.  Now,  NIH-supported 
researchers  at  the  Mass 
General  Hospital  have 
shown  that  an  opium-like 
hormone  is  secreted  in  the 
blood  during  regular,  vigor- 
ous exercise.  This  finding 
could  explain  why  some 
people  don’t  seem  to  notice 
injuries  during  strenuous 
exercise.  See  page  4. 

Physicians  have  recently 
identified  a rare  type  of 
cancer  in  homosexual  men 
that  seems  to  be  linked 
with  their  lifestyle.  If  a clear 
association  can  be  made, 
prevention  may  be  possi- 
ble. A group  of  investiga- 
tors at  several 
Jtitutions— headed  by  the 
i '(Cl— are  planning  a 
research  program  to  study 
the  many  factors  involved 
in  this  unusual  disorder. 

See  page  8. 
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Science’s  most  prestigious 
award  was  given  to  two 
NIH-supported  researchers, 
both  professors  of  neurobi- 
ology at  Harvard  Medical 
School.  Their  research  has 
changed  our  view  of  how 
the  brain  processes  signals 
sent  to  it  from  the  eyes. 
Their  findings  have  influ- 
enced treatment  of  congen- 
ital cataract  and  other 
blinding  or  vision-distorting 
conditions  in  children.  See 
page  7. 

Sexual  intercourse  during 
late  pregnancy  is  not  harm- 
ful to  the  fetus  according 
to  a study  by  NICHD 
researchers.  The  outcome 
of  10,477  pregnancies 
showed  that  women  who 
had  intercourse  during  the 
last  trimester  had  no 
increased  risk  of  complica- 
tions. Various  smaller  stu- 
dies have  attempted  to 
assess  the  risk  of  inter- 
course in  late  pregnancy, 
but  with  conflicting  results. 
See  page  3. 
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Research  Project  Uses  Computer  to  Study  Inherited  Diseases  Among  Mormons 


< 


By  Doris  Parker 


In  1847  a Mormon  pioneer  arrived  in 
Utah,  married  four  wives  and  set  up  a 
prosperous  household.  But  he  gave  many 
of  his  children  (the  average  for  that  day 
was  eight  children  per  wife)  an  unusual 
inheritance:  a gene  for  a rare  metabolic 
disorder  called  Wilson’s  disease. 

Wilson's  disease,  in  which  patients  fail 
to  eliminate  copper  from  their  bodies, 
causes  anemia,  liver  damage,  brain  dam- 
age and  sometime  death  Inheritance  of  a 
gene  for  the  disorder  from  both  parents  is 
necessary  for  the  disease  to  develop. 

Today  the  pioneer’s  4,000  descendants 
constitute  one  of  the  largest  populations 
of  Wilson's  disease  (including  asympto- 
matic people  carrying  only  one  gene  for 
the  disease)  being  actively  studied  in  the 
world,  according  to  Dr.  Mark  Skolnick, 
head  of  a unique  genetic  research  project. 

The  project,  supported  by  the  National 
Institute  of  General  Medical  Sciences 
(NIGMS),  will  establish  a computer 
resource  for  genetic  epidemiology  using 
data  from  the  Utah  Mormons.  Wilson’s 
disease  is  only  one  of  dozens  of  diseases 
that  are  being  studied  or  are  proposed  for 
study. 

Polygamy  in  the  early  days  of  Mormon 
settlement,  high  fertility,  and  population 
stability  all  make  the  Utah  population 
ideal  for  epidemiological  studies. 
Moreover,  much  crucial  genealogical 
information  has  already  been  gathered 
For  140  years,  the  Mormon  church  has 
encouraged  members  to  compile  per- 
sonal family  trees  and  record  them  with 
the  Genealogical  Society  of  Utah.  The 
result  is  the  single  most  comprehensive 
repository  of  genealogical  data  in  the 
world,  incorporating  nearly  8 million  fam- 
ily trees.  Dr.  Skolnick  hopes  to  include,  in 
his  studies,  some  200,000  families  with  at 
least  one  ancestor  in  the  original  pioneer 
group. 

The  diseases  proposed  for  investiga- 
tion range  from  Huntington’s  disease, 
where  there  is  a clear-cut  pattern  of  domi- 
nant inheritance  (only  one  gene  from  one 
parent  needed  to  develop  the  disease),  to 
cancers  that  may  be  associated  with 
heredity  in  a variety  of  ways. 

“Powerful,  inexpensive  computers  now 
permit  exploration  of  complex  models 
that  include  both  genetic  and  environ- 
mental components,”  Dr.  Skolnick  says. 
His  group  has  developed  a computer  pro- 
gram,  "GENISYS",  that  allows 
researchers  to  ask  questions  and  analyze 
data  without  having  to  use  a computer 
language. 


Many  sources  of  information  will  be 
combined  with  the  basic  genealogical 
data,  including  hospital  discharge 
records,  death  certificates,  records  from 
the  Utah  State  Tumor  Registry,  and  sim- 
ilar data.  With  this  information  the  com- 
puter can  identify  families  in  which 
certain  diseases  seem  to  cluster. 

The  computer  can  indicate  if  the  dis- 
ease seems  to  be  inherited  in  a dominant, 
an  intermediate  or  a recessive  manner. 
Disorders  in  which  individuals  carry  one 
gene  for  the  disorder  and  show  only  mild 
symptoms  of  it  are  said  to  be  inherited  in 
an  "intermediate”  mannner.  Those  that 
are  inherited  in  a recessive  manner 
require  a gene  from  both  parents  for  the 
disorder  to  develop 

When  family  disease  clusters  are  identi- 
fied, Dr.  Skolnick’s  group  can  collect 
additional  information  that  will  help  shed 
morelightonthe  disease  under  investiga- 
tion. For  instance,  questionnaires  can 
help  identify  enviromental  factors  that 
may  be  necessary,  in  addition  to  heredi- 
tary factors,  for  the  disease  to  develop 


One  way  to  "get  ahandle”onthe  nature 
of  a genetic  disorder,  Dr.  Skolnick  points 
out,  is  to  find  another  trait  that  seems  to 
be  inherited  with  the  disease.  For 
instance,  if  a person  with  a particular  dis- 
ease always  lacks  a certain  protein  in  his 
or  her  blood,  then  researchers  can 
explore  the  possibility  that  the  protein 
may  be  directly  involved  in  the  disorder 
and  thus  come  closer  to  a treatment  or 
cure. 

Even  if  the  missing  protein  is  not 
directly  involved  in  the  disease,  its 
absence  can  indicate  that  the  individual  is 
asymptomatic  but  may  later  get  the  dis- 
ease. Then  early  treatment  and  special 
precautions — such  as  low  copper  diet  in 
the  case  of  Wilson’s  disease— may  save 
lives  and  limit  disability. 

A characteristic  which  is  always  inher- 
ited with  another  is  said  to  be  "linked"  to 
that  characteristic.  This  means  that  the 
genes  for  the  two  characteristics  are 
located  near  each  other  on  the  same 
chromosome.  To  look  for  possible  link- 
ages in  families  at  risk  for  a particular 
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NIH  PHOTO  1726 


The  high  risk  breast  cancer  clinic  sees  about  300  family  members  a year.  Researchers 
hope  to  locate  the  gene  responsible  for  predisposition  to  the  cancer  so  high-risk  persons 
can  be  closely  watched.  The  clinic  is  sponsored  by  the  Utah  State  Division  of  Health. 
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Dr.  Mark  Skolnick  studies  only  one-eighth 
of  a pedigree  for  a Utah  family  that  has  a 
high  incidence  of  breast  cancer.  Approxi- 
mately 90  cases  have  already  been  identified 
and  several  hundred  residents  of  Utah  have 
inherited  the  gene  NIH  PHOTO  1727 


disorder,  Dr.  Skolnick’s  group  collects 
specimens  of  blood  and  tissue  to  deter- 
mine traits  that  family  members  at  risk 
may  have  in  common. 

“We  may  attend  family  reunions,”  he 
says,  "and  after  lunch  we  set  up  our 
bU  'd-drawing  equipment  in  the  corner 
a ^dd  a whole  new  dimension  to  the 
occasion.” 

In  addition,  recombinant  DNA  technol- 
ogy is  being  used  to  learn  the  chromo- 
somal location  of  genes  that  may  be 
linked  to  diseases.  This  “mapping”  of 
genes  can  provide  many  clues  to  the 
causes  of  inherited  disorders.  The  linkage 
studies,  using  the  Utah  data  base,  are 
being  supported  by  a separate  NIGMS 
grant. 

Dr.  Skolnick’s  group  has  successfully 
proved  that  hemochromatosis,  a meta- 
bolic disorder  in  which  the  body  is  unable 
to  eliminate  iron,  is  linked  to  a particular 
type  of  antigen  (HLA)  produced  by  body 
tissues.  The  iron  overload  resulting  from 
the  disorder  causes  cirrhosis,  bronze 
skin,  abdominal  pain,  and  many  other 
serious,  and  even  potentially  fatal, 
conditions. 

The  HLA  linkage  finding  has  led  to  dis- 
covery of  several  new  cases  of  hemochro- 
matosis  in  individuals  who  are 
asymptomatic  and  who  will  now  be 
treated  early  to  minimize  the  effects  of  the 
disease. 

Cancer  is  a disease — really  a whole  col- 
lection of  diseases— which  provides  a 
great  challenge  to  the  genetic  researcher. 
Sr  ~>e  cancers  are  clearly  inherited,  oth- 
e.  Jbem  closely  connected  with  environ- 
mental conditions,  and  many  appear  to 
arise  sporadically.  Because  the  Utah  Mor- 
mons have  a lower  incidence  of  cancer 


than  the  U S.  population  as  a whole,  clus- 
tering of  cancer  in  families,  indicating 
possible  genetic  predisposition,  tends  to 
stand  out. 

Dr.  Skolnick’s  group  has  been  studying 
cancer  for  years.  They  have  discovered 
that  certain  types  of  cancer  are  asso- 
ciated in  families — for  instance,  families 
with  a higher-than-normal  incidence  of 
breast  cancer  often  also  have  high  inci- 
dences of  ovarian  and  prostate  cancers 
Colon,  stomach  and  rectal  cancers  also 
appear  together  with  greater  than  normal 
frequency  in  families. 

Dr.  Skolnick  says,  “The  fact  that  this 
pattern  of  coaggregation  is  fairly  consist- 
ent among  and  between  most  of  the 
breast/reproductive  and  digestive 
cancers  seems  to  suggest  a common 
familial  epidemiology  for  these  cancers, 
with  only  a few  exceptions.” 

The  computer  has  also  been  able  to 
determine  certain  risk  factors fordiseases 
such  as  breast  cancer.  For  example, 
mothers  who  have  their  first  children  rela- 
tively late  seem  to  be  at  increased  risk  for 
breast  cancer.  This  suggests  that  late  age 
at  first  delivery  “enhances  the  genetic 
pathway,  aiding  in  tumor  initiation  or 
growth,”  says  Dr.  Skolnick. 

The  kind  of  work  Dr.  Skolnick  and  his 
co-workers  are  doing  is  really  just  getting 
started,  but  the  future  is  bright.  "Modern 
medicine  may  become  the  art  of  predict- 
ing and  preventing  diseases  in  predis- 
posed individuals,”  he  says,  “rather  than 
attempting  heroically  to  prolong  life  after 
irreversible  damage  has  begun."  ffi 


ISHCHD  Study  Challenges 
Theory  That  Coitus 
During  Late  Pregnancy 
is  Harmful  to  Fetus 

By  Jody  Dove 


Despite  a widespread  belief  that  sexual 
intercourse  during  late  pregnancy  is 
harmful  to  the  fetus,  a study  by 
researchers  at  the  National  Institute  of 
Child  Health  and  Human  Development 
(NICHD)  has  found  no  evidence  to  sup- 
port the  claim. 

Previous  studies  have  suggested  that 
sexual  intercourse  during  the  last  three 
months  of  pregnancy  could  cause  prema- 
ture rupture  of  membranes,  pre-term 
birth,  a slowing  of  fetal  heart  rate  or  infec- 
tion in  the  amniotic  fluid  surrounding  the 
fetus. 

The  study,  by  James  L.  Mills,  M.D.  and 
Ernest  E.  Harley  of  NICHD  and  Susan 
Harlap  of  Hebrew  University  in  Jerusalem 
found  that  intercourse  did  not  increase 
the  risk  of  these  complications. 

In  a recent  article  in  the  English  medical 
journal.  Lancet,  Dr.  Mills  and  his  col- 
leagues wrote  that,  although  the  belief  is 
widespread  that  intercourse  is  harmful  in 
late  pregnancy,  little  evidence  exists  to 
support  the  view.  Obstetric  textbooks  of 


the  1950's,  which  warned  doctors  to  dis- 
courage intercourse,  cited  no  evidence  to 
support  their  claim  that  intercourse  could 
cause  premature  births  and  infection 
Various  small  studies  have  attempted  to 
assess  the  risk  of  intercourse  in  late  preg- 
nancy The  results  of  these  studies  have 
been  conflicting  and  have  been  marred, 
according  to  Dr.  Mills  and  his  colleagues, 
by  “small  numbers,  inappropriate  choice 
of  controls,  failure  to  take  into  account 
confounding  variables  such  as  age  and 
parity,  or  other  methodological  short- 
comings." 

The  NICHD  study  was  based  on  inter- 
views with  10,477  women  who  had  low- 
risk  pregnancies  and  who  delivered  their 
babies  between  November  1974  and 
December  1976  at  the  three  largest 
obstetric  units  in  Jerusalem.  Most  of  the 
women  were  between  the  ages  of  21  and 
35;  the  median  education  level  of  the 
group  was  12  years.  Forty  percent  of  the 
women  were  in  the  hospital  for  their  first 
delivery. 

Although  the  study's  main  purpose  was 
to  gather  data  relating  fetal  outcome  to 
prior  contraceptive  use,  the  mothers  were 
asked  about  sexual  activity  during  preg- 
nancy. Each  was  interviewed  the  day  after 
delivery  and  an  obstetric  history  was 
obtained.  To  prevent  study  bias,  the  inter- 
viewers were  not  aware  of  the  outcome  of 
the  pregnancy  unless  it  was  a stillbirth 
Outcomes  were  determined  through 
reviewing  case  notes  after  the  mother  and 
baby  were  discharged  from  the  hospital 
Additional  data  on  obstetric  complica- 
tions were  derived  from  examination  of 
labor  room  log  books. 

The  following  are  percentages  of  study 
participants  having  intercourse  during 
pregnancy:  first  month,  90  percent; 
second  month,  87  percent;  third  month, 
90  percent;  fourth  month,  95  percent;  fifth 
month,  95  percent;  sixth  month,  94  per- 
cent; seventh  month,  89  percent;  eighth 
month,  66  percent;  and  ninth  month,  36 
percent.  The  researchers  said  findings 
were  similar  to  those  reported  for  preg- 
nant women  in  the  United  States. 

The  study  found  that  women  who 
abstained  from  intercourse  in  the  last  tri- 
mester of  their  pregnancies  were  older, 
less  educated,  from  a lower  social  class, 
and  tended  to  have  had  other 
pregnancies. 

While  women  abstaining  from  sexual 
intercourse  had  more  unfavorable  out- 
comes in  the  seventh  and  eighth  months, 
the  differences  between  these  and 
women  who  abstained  were  almost  elimi- 
nated by  adjusting  for  maternal  age. 

The  researchers  concluded  that  women 
who  had  intercourse  during  the  last  tri- 
mester of  pregnancy  had  no  increased 
risk  of  premature  rupture  of  membranes, 
low  birth  weight,  pre-term  delivery,  or 
perinatal  death  at  any  gestational  age. 
Data  from  the  study  also  showed  that 
intercourse  in  one  month  did  not  produce 
any  delayed,  harmful  effect  on  the  preg- 
nancy in  succeeding  months.  ■ 
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Can  Regular  Vigorous  Exercise  Become  Addictive? 


By  Helen  Ou 


Regular  vigorous  exercise  increases 
the  secretion  of  a natural  opium-like  hor- 
mone, beta-endorphin,  in  the  blood, 
according  to  a recent  study.  This  hor- 
mone, released  by  the  brain  and  pituitary 
gland,  produces  a sense  of  well-being  and 
increases  a tolerance  to  pain. 

The  study,  conducted  by  Dr.  Daniel  B 
Carr,  Massachusetts  General  Hospital, 
and  other  researchers  revealed  that  levels 
of  beta-endorphin  rose  dramatically  in 
the  blood  of  non-athletes  while  exercis- 
ing, and  these  levels  increased  even 
higher  with  regular  training. 

Seven  female  volunteers,  1 8 to  30  years 
old,  who  had  not  previously  been  exercis- 
ing regularly,  were  placed  on  a two- 
month  program  of  bicycling  and  running 
an  hour  a day  to  build  up  their  levels  of 
conditioning.  Levels  of  beta-endorphin 
were  measured  in  four  sessions:  a non- 
exercise control  condition  prior  to  enter- 
ing the  program,  the  first  exercise 
session,  an  exercise  session  half-way 
through  the  program  and  the  last  exercise 
session  (after  two  months  of  training). 


Beta-endorphin  levels  increased  sub- 
stantially during  each  of  the  blood- 
measured  exercise  sessions  as  compared 
with  the  no-exercise  control  condition. 
Moreover,  the  amount  of  increase  was 
significantly  greater  after  a month  of  con- 
ditioning than  at  the  beginning.  After  two 
months  of  conditioning,  the  increase  after 
exercise  was  greater  still,  but  not  signifi- 
cantly greater  than  after  one  month. 

The  volunteers  trained  at  85  percent  of 
their  maximal  heart  rate  during  high 
intensity  activity.  The  high  intensity  activ- 
ity was  increased  from  20  minutes  initially 
to  30,  40  and  45  minutes,  respectively,  and 
was  maintained  at  45  minutes  for  the  final 
four  weeks. 

The  increased  beta-endorphin  levels 
during  exercise  may  explain  "runners’ 
high”— a condition  similar  to  drug- 
induced  euphoria.  The  effects  of  this  hor- 
mone, though  still  speculative,  could 
cause  runners  to  become  depressed 
when  they  miss  a day  of  exercise,  similar 
to  withdrawal  symptoms.  The  findings  in 
this  study  are  speculative,  according  to 


Carr,  since  hormone  levels  in  the  blood 
are  being  taken  as  an  indication  of  what  is 
happening  in  the  brain,  and  in  many  ways,  ! 
the  brain  is  insulated  from  the  blood.  If 
these  hormones  accumulate  in  the  brain, 
it  could  explain  in  part  why  people  do  not  1 
appear  to  notice  injuries  during  strenuous 
exercise.  However,  many  hormonal  j 
changes  occur  when  people  exercise  and 
it  is  unlikely  that  these  endorphins  alone 
could  explain  the  effects. 

In  addition,  cumulative  effects  of 
repeated  exercise  appear  to  produce 
hormonal  changes  that  may  lead  to 
altered  reproductive  function.  More  stu-  j 
dies  are  necessary  to  find  out  how  endor- 
phins and  other  opiates  inhibit  pituitary  ; 
gonadotropin  secretion.  The  short  and  i 
long  term  effects  of  exercise  in  women 
need  further  research  to  examine  if  they 
can  cause  delayed  menstruation  or  result  | 
in  amenorrhea  (abnormal  stoppage  of 
menstruation).  Earlier  studies  have 
shown  that  the  relatively  low  fat  content  in 
women  athletes  inhibits  menstruation. 

Since  the  endorphins  appear  to  induce 
a state  of  euphoria,  thus  possibly,  reduc-  . 
ing  stress  symptoms,  continued  study  of  | 
this  increase  in  hormone  during  exe^  > j 
may  lead  to  the  development  of  new  t^,^s  ! 
of  drugs  for  high  blood  pressure  and  such  \ 
stress-related  diseases  as  peptic  ulcer,  ii 
reproductive  dysfunction  and  cardiovas- 
cular diseases. 

According  to  Carr,  the  more  scientists 
learn  about  the  effects  of  exercise  on  the 
brain  functions— in  addition  to  the  known  j 
effects  on  heart  and  muscles— the  more 
they  will  be  able  to  regulate  it  to  get  the! 
best  results. 

This  study  was  supported  by  grants 
from  the  National  Institute  of  Arthritis,  I 
Diabetes  and  Digestive  and  Kidney  Dis- 
eases (NIADDK)  and  the  Division  of: 
Research  Resources  (DRR)  and  was 
reported  in  the  September  3, 1981  issue  of  j 
The  New  England  Journal  of  Medicine.  ■ 


Joggers  often  have  symptoms  referred  to  as  "runners'  high”  which  appears  to  be 
attributable  to  increased  secretion  of  hormones,  known  as  beta-endorphins,  in  the  blood. 
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Low  Blood  Pressure  May  Signal  Nervous  System  Disorders 


I E iarilyn  Sargent 


Dr.  Irwin  Kopln,  Chief,  NIMH  Laboratory  of  Clinical  Science,  (right)  works  closely  with 
Dr.  Ronald  Polinsky. 


New  techniques  for  recognizing  early 
$ signs  of  nervous  system  disorders  are 
; emerging  from  a series  of  NIMH  studies 
I | on  orthostatic  hypotension,  which  is  a 
lowering  of  blood  pressure  causing  light- 
it  I headedness  that  may  progress  to  loss  of 
i ' consciousness  when  standing  up. 

Dr.  Irwin  Kopin,  Chief,  NIMH  Labora- 
j i tory  of  Clinical  Science,  in  a recent  inter- 
e | view,  explained  that  “when  people  stand 
up,  baroreceptors  in  the  cardiovascular 
f system  that  are  sensitive  to  changes  in 
t j blood  pressure  send  a message  to  the 

0 j brain  that  says,  ‘blood  pressure  is  going 

I down  and  you  had  better  increase  it  or 
| this  person  is  going  to  pass  out.’  This 
j message  is  processed  through  the  central 
nervous  system  and  appropriate  adjust- 
r ments  in  blood  pressure  are  made 

1 through  mechanisms  in  the  sympathetic 
I nervous  system.  When  this  occurs,  the 
il  neurotransmitter,  norepinephrine,  is 
i released  into  the  blood." 

Studies  of  norepinephrine  blood  levels 
by  Kopin  and  his  colleagues  differen- 
! tiated  two  sets  of  orthostatic  hypotensive 
patients,  those  with  peripheral  nerve  loss 
;J  and  those  with  central  nervous  system 
I C yge. 

n cases  of  peripheral  sympathetic 
< nerve  loss,  the  norepinephrine  levels  are 
abnormally  low  at  all  times,  even  when  the 
individual  is  lying  down.  This  indicates 
that  the  hormone  is  not  being  released  in 
sufficient  amounts  at  the  nerve  endings,” 

: [ Kopin  reported. 

“In  the  case  of  central  nervous  system 
involvement,”  he  continued,  norepineph- 
; rine  levels  are  normal  when  the  individual 
is  lying  down,  but  do  not  increase  when 
he  or  she  stands  up,  indicating  that  peri- 
pheral nerves  are  functioning  but  that  the 
message  is  not  being  processed  else- 
where in  the  system.” 

These  findings  confirm  clinical  obser- 
vations in  some  patients  of  neurological 
i abnormalities  indicative  of  central  ner- 
vous system  disorders  that  are  not  evi- 
denced in  patients  with  peripheral  nerve 
loss. 

The  norepinephrine  research  set  in 
motion  a series  of  other  studies  which 
have  increased  understanding  of  nervous 
system  function,  said  Kopin. 

For  example,  studies  of  blood  sugar 
and  norepinephrine  levels  following 
insulin-induced  hypoglycemia  (low  blood 
sugar)  in  people  with  and  without  orthos- 
tatic hypotension  have  enhanced  under- 
s ding  of  the  adrenal  medulla,  an  organ 
tf.  . secretes  norepinephrine  in  response 
to  hypotension  and  epinephrine  (adre- 
nalin) in  response  to  hypoglycemia. 


"When  blood  sugar  goes  down,  you 
enlist  the  same  sort  of  mechanisms  to 
release  epinephrine  from  the  adrenal 
medulla  as  you  do  for  releasing  norepi- 
nephrine from  the  sympathetic  nerve  end- 
ings. We  found  that  in  normals,  when 
blood  sugar  goes  down  following  insulin, 
epinephrine  levels  jump  up  and  return  to 
normal  as  sugar  levels  rise,”  said  Kopin, 
“but  in  some  orthostatic  hypotensive 
patients  you  do  not  see  a similar  jump  in 
epinephrine  after  insulin  reduces  blood 
sugar  because  of  deficient  adrenal 
medullary  responses.” 

“Nevertheless,  other  hormonal 
responses  to  hypoglycemia,  such  as 
those  of  glucogen,  growth  hormone,  and 
cortisol  are  normal  in  these  orthostatic 
hypotensive  patients  indicating  that  they 
are  controlled  by  mechanisms  different 
from  those  controlling  glucose  and  nore- 
pinephrine,” said  Kopin. 

In  combination  with  the  insulin 
research,  the  scientists  also  measured 
pancreatic  polypeptide,  a substance  con- 
trolled by  the  vagus  nerve,  the  main  nerve 
of  the  parasympathetic  system,  said  Dr. 
Ronald  Polinsky  one  of  Kopin’s 
colleagues. 

“We  found  that  patients  with  orthostatic 
hypotension  due  to  peripheral  deficits  did 
not  have  the  normal  increment  of  pan- 
creatic polypeptide  during  hypoglycemia 
and  very  few  patients  with  disordered 
central  nervous  system  control  had  meas- 
urable increments,  which  is  evidence  that 
the  parasympathetic  system  is  also 
affected  in  these  patients,”  Polinsky 
noted. 

Pharmacological  studies  provided 
further  clues  to  nervous  system  mecha- 
nisms and  delineated  a third  group  of 
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patients,  those  who  experienced  tachy- 
cardia, increased  heart  rate,  but  not  neu- 
rological symptoms  in  connection  with 
the  orthostatic  hypotension. 

These  studies  and  comparisons  of  hor- 
monal functioning  in  normal  and  orthos- 
tatic hypotensive  patients  have  combined 
to  give  us  the  tools  for  early  detection  of 
organic  dysfunction  potentially  important 
to  diagnosing  and  treating  mental  and 
physical  disorders,  said  Kopin. 

Sexual  impotence  diagnosed  as  psy- 
chologically based,  may  in  reality  be  the 
earliest  symptom  of  orthostatic  hypoten- 
sion, a condition  caused  by  nervous  sys- 
tem dysfunction,  says  Dr.  Kopin. 

Kopin  and  his  fellow  researchers,  who 
have  been  studying  orthostatic  hypoten- 
sion, found  that  a numberof  their  patients 
experienced  impotence  as  the  first  sign  of 
trouble.  In  some  cases,  said  Kopin,  the 
impotence  showed  up  5 to  10  years  before 
the  major  sympton  of  orthostatic 
hypotension. 

Because  Kopin  and  his  colleagues  now 
have  techniques  for  detecting  possible 
underlying  organic  causes,  they  are  inter- 
ested in  studying  individuals  diagnosed 
as  psychogenically  impotent 
“I  believe  we  would  find  in  many  of 
these  cases  that  the  problem  is  organic 
and  not  psychological,"  said  Kopin. 
“Although  we  do  not  have  any  cures  or 
methods  for  preventing  the  possible 
development  of  such  conditions  as 
orthostatic  hypotension,  it  may  be  useful 
to  these  men  and  their  mates  to  know 
there  is  an  organic  problem.  It  could 
reduce  a lot  of  anxiety  and  help  them 
accept  the  condition  ” 

Individuals  who  are  interested  in  partic- 
ipating in  such  a study  are  invited  to  call 
Kopin  at  (301)  496-5082  ■ 


New  Techniques  and  Drugs  improve  Treatment  of 

Heart  Disease 


By  Susan  Gerhold 


Approximately  60  million  Americans 
suffer  from  high  blood  pressure,  1.25  mil- 
lion people  have  heart  attacks  each  year, 
and  over  600,000  die  from  coronary  heart 
disease  and  other  heart  complications 
annually.  With  statistics  like  these,  heart 
disease  and  high  blood  pressure  top  the 
list  of  major  chronic  illnesses  today. 

Coronary  heart  disease  was  just  one  of 
the  many  topics  discussed  at  the  D C. 
Medical  Society  meetings  held  last  month 
in  Washington,  D C The  two-day  confer- 
ence was  jointly  sponsored  by  the 
National  Institutes  of  Health,  and  physi- 
cians from  local  hospitals  and  teaching 
universities  from  the  area  spoke  on  their 
specialities  and  latest  medical  findings. 

Dr  Stephen  Epstein,  Chief,  Cardiology 
Branch  of  the  NIH’s  National  Heart,  Lung, 
and  Blood  Institute  (NHLBI)  predicted 
that  recently  developed  techniques  such 
as  echocardiograms,  radionuclide  test- 
ing, and  digital  radiography  will  continue 
to  aid  the  physician  in  diagnosing  and 
treating  vascular  diseases  before  they 
become  life-threatening  to  the  patient. 

In  addition  to  these  techniques,  Epstein 
says  that  coronary  artery  bypass,  percu- 
taneous transluminal  coronary  angio- 
plasty (PTCA),  calcium  and  beta-blockers, 
all  developed  within  the  last  decade  or 
two,  will  continue  to  dominate  the  treat- 
ments for  the  1980s. 

The  coronary  artery  bypass  operation 
requires  operating  on  the  saphenous 
vein,  a large  vein  removed  from  the  leg, 
and  then  attached  to  the  aorta,  away  from 
the  area  where  the  coronary  vessels  origi- 
nate. The  other  end  of  the  vein  is  con- 
nected to  the  coronary  vessel  below  the 
obstruction,  bypassing  the  diseased  coro- 
nary artery.  The  procedure  enables  blood 
to  flow  once  again  to  the  area  of  the  heart 
that  was  previously  blocked  by  clogged  or 
diseased  arteries.  Since  the  deficient  area 
is  bypassed,  chest  pain  or  angina,  one  of 
the  first  signs  that  continues  to  persist 
after  a heart  attack,  diminishes. 


c 


The  percutaneous  transluminal  coro- 
nary angioplasty  (PTCA)  was  developed 
in  the  mid  1970s  as  an  alternative  to 
surgery.  The  patient  is  awake  during  the 
procedure  which  requires  only  three  days 
of  hospitalization.  A catheter  is  inserted 
through  the  vein  or  artery  to  the  heart  and 
a balloon  at  the  end  of  the  catheter  is 
inflated,  opening  the  blocked 
passageway 

As  the  balloon  inflates,  it  pushes  arteri- 
osclerotic plaque  against  the  vessel  wall, 
and  enlarges  the  area  so  that  blood  can 
once  again  flow  freely.  Once  this 
happens,  the  balloon  is  deflated  and 
removed  and  the  artery  remains  open. 
Physicians  note  that  the  patient  no  longer 
suffers  chest  pain  and  blood  begins  to 
flow  to  the  heart  at  a markedly  improved 
rate. 

Calcium  blockers,  hailed  as  a major 
breakthrough  in  cardiotherapeutics,  are 
used  to  treat  abnormal  heart  rhythms, 
angina  pain,  and  other  heart  problems. 
Calcium  blocking  agents  such  as  vera- 
pamil, nifedipine,  and  diltiazem  reduce 
the  flow  of  calcium  through  the  cell  mem- 
branes of  the  heart  and  coronary  vessels. 
Blood  flows  easier,  improving  the  flow  of 
oxygen  to  the  organ  and  the  heart  doesn’t 
have  to  work  as  hard  to  pump  blood  and 
oxygen  back  and  forth. 

Dr.  William  Friedewald,  Associate 
Director,  Clinical  Applications  and  Prev- 
entive Program,  Division  of  Heart  and 
Vascular  Disease,  NHLBI,  discussed  drug 
therapy  in  the  prevention  of  coronary 
heart  disease.  Of  the  three  classes  of  drug 
therapy  lipid-lowering  drugs  (estrogen 
and  clofibrate),  platelet-active  drugs 
(aspirin),  and  beta-blocking  drugs 
(timolol,  propranolol,  atenolol),  Friede- 
wald said  the  beta-blocking  drugs  seem 
the  most  promising. 


Beta-blockers  work  by  blocking  the 
action  of  a portion  of  the  body’s  sympa- 
thetic nervous  system.  Currently  they  are 
used  to  treat  angina  pectoris;  chest  pains 
caused  by  clogged  coronary  arteries  and 
high  blood  pressure.  Within  the  last  few 
weeks  NHLBI  investigators  have  released 
new  clinical  findings  that  indicate  propra- 
nolol has  shown  to  be  most  effective  in 
treating  patients  who  may  be  a higher  risk 
than  others  in  suffering  from  a second  or 
third  heart  attack. 

NHLBI  unveiled  the  results  of  the 
double-blind  study  in  which  31  medical 
centers  throughout  the  country  adminis- 
tered propranolol  or  a placebo  to  over- 
3,500  patients  who  had  previously  suf- 
fered heart  attacks  The  results  of  the  clin- 
ical trial  indicated  that  propranolol  can 
reduce,  by  26  percent,  a patient’s  chances 
of  dying  within  two  years  on  the  average 
after  suffering  a heart  attack. 

With  such  encouraging  results,  NHLBI 
discontinued  the  clinical  trial  9 months 
early  to  encourage  physicians  to  begin 
treating  their  high  risk  heart  attc~k 
patients  with  propranolol  immediate^ 

In  addition  to  these  new  techniques, 
many  physicians  continue  to  urge  their 
patients  to  modify  their  diets,  to  lower 
cholesterol  levels  and  plan  a daily  exer- 
cise program  to  help  aid  in  the  fight 
against  heart  disease  ■ 


i 


! 

I 


6 


Two  Eye-institute-supported  Researchers  Win 
Nobel  Prize 

Prepared  by  the  National  Eye  Institute 
Information  Office 


Two  long-time  National  Eye  Institute 
grantees  who  began  their  research  in  a 
basement  laboratory  at  Johns  Hopkins 
University  more  than  20  years  ago  have 
won  the  1 981  Nobel  Prize  in  Physiology  or 
Medicine.  Their  prize-winning  research 
has  completely  changed  our  view  of  how 
the  brain  processes  signals  sent  to  it  from 
the  eye  and  helped  to  place  studies  of  the 
\ visual  system  in  the  forefront  of  brain 
research. 

The  NEI  grantees,  Dr  David  Hubei  and 
Dr.  Torsten  Wiesel,  are  now  professors  of 
neurobiology  at  Harvard  University  Medi- 
cal School.  They  will  share  half  of  the 
$180,000  Nobel  Prize;  the  other  half  will 
be  awarded  to  Dr.  Roger  Sperry,  of 
California. 

The  Nobel  Prize  was  awarded  to  the 
: Harvard  investigators  for  their  demon- 

: stration  of  how  the  visual  cortex  of  the 

brain  processes  information  sent  to  it  by 
the  retina  of  the  eye.  The  retina  is  the 
light-sensitive  nerve  tissue  that  lines  the 
inside  of  the  eye.  The  visual  cortex  is  the 
J ' \ mantle  of  nerve  cells  that  forms  the 

, / surface  of  the  brain 


The  investigators  discovered  that 
among  the  millions  of  cells  in  the  visual 
cortex,  different  types  of  cells  relay  differ- 
ent bits  or  features  of  an  image.  Certain 
cells,  for  example,  are  sensitive  only  to 
color  or  to  size,  others  only  to  contrast, 
contour,  movement,  or  spatial  orien- 
tation. 

These  cells  are  organized  into  columns 
which  represent  increasingly  complex 
stages  in  the  visual  process.  Columns  at 
the  beginning  of  the  process  contain 
simpler  cells  than  those  at  the  later 
stages.  Visual  signals  are  transmitted 
through  this  hierarchy  of  cells  in  a care- 
fully ordered  manner.  At  the  end  of  the 
process,  the  individual  components  are 
integrated  into  a single  visual  impression. 

The  process  has  been  likened  to  sylla- 
ble, word,  and  sentence  construction. 
Certain  brain  cells  pick  up  “letters"  from 
the  visual  message  that  is  received  and 
then  passed  on  by  the  retina.  Other,  more 
specialized  cells  construct  “syllables" 
from  the  letters.  The  syllables  are  read  in 
turn  by  higher  level  cells  which  turn  them 
into  “words,”  and  then  “sentences”  are 
constructed  by  even  more  complex  cell 
ips  and  sent  to  a higher  center  of  the 

!t.  ,,/n.  There,  the  entire  visual  message,  or 
image,  is  integrated  and  stored  as 
memory. 
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Dr.  David  A.  Hubei  shared  the  Nobel  Prize  with 
Harvard. 

Hubei's  and  Wiesel’s  elucidation  of  this 
visual  process  revealed  that,  seeing  is  an 
astonishingly  complex  process.  Until 
then,  scientists  knew  that  seeing  actually 
takes  place  in  the  brain,  but  the  process 
was  assumed  to  be  much  less  compli- 
cated, a simple  point  by  point  transfer  of 
the  visual  image  on  the  retina  to  an  image 
projected  onto  the  cortex  of  the  brain. 

In  addition  to  shedding  light  on  how  the 
brain  processes  visual  information,  Hubei 
and  Wiesel  also  found  that  visual  cells 
require  normal  visual  stimulation  in 
infancy  if  they  are  to  function  properly 
later  in  life.  If  a newborn  has  an  eye  dis- 
order which  distorts  the  image  received  or 
obscures  it  at  this  critical  stage  of  devel- 
opment of  the  visual  cells,  the  ability  of 
these  cells  to  pick  up,  transmit,  and  ana- 
lyze visual  impressions  may  be  forever 
impaired. 

Congenital  cataract  is  an  example  of  a 
disorder  which  can  cause  profound 
changes  in  cells  by  depriving  them  of  nor- 
mal visual  stimulation  at  a critical  period 
in  infancy.  A cataract  is  a cloudy  or 
opaque  area  in  the  natural  lens  of  the  eye 
which  interferes  with  the  passage  of  light 
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Dr.  Torsten  N Wiesel  (left),  both  from 

to  the  retina,  thereby  impairing  vision. 
Congenital  cataract  — wh  ich  affects 
babies  and  children — may  obscure  sight, 
thereby  partially  or  completely  depriving 
an  infanct  of  normal  visual  stimulation. 

These  findings  already  have  influenced 
treatment  of  cataract  and  other  blinding 
or  vision-distorting  conditions  in  child- 
ren. Congenital  cataracts  now  are 
removed  within  two  months  after  birth 
instead  of  at  six  to  24  months.  Strabismus 
(crossed  eyes)  and  amblyopia  (lazy  eye) 
also  are  corrected  as  early  as  possible  in 
an  effort  to  prevent  or  reduce  the  amount 
of  permanent  visual  impairment.  If  the 
sight  in  one  eye  is  obscured  and  distorted, 
the  actual  proportion  of  brain  cells  capa- 
ble of  responding  to  signals  from  that  eye 
decreases  and  eventually  it  becomes 
impossible  for  that  eye  to  see. 

Drs.  Hubei  and  Wiesel  continue  to 
pursue  research  on  the  visual  system  with 
support  from  the  NEI.  Dr  Hubei’s  FY  1 981 
research  grant  is  for  $167,308  in  direct 
costs.  Dr.  Wiesel  is  currently  receiving 
$392,178  in  direct  costs,  for  two  research 
grants,  a training  grant,  and  support  for  a 
research  core  facility  ■ 
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Therapy  for  Soft  Tissue 
Sarcoma  Improves 

Survival 


I 


Prepared  by  the  Office  of  Cancer 
Communications 


Researchers  at  the  National  Cancer 
Institute  (NCI)  have  announced  a major 
advance  in  treatment  of  patients  with  soft 
tissue  (muscle,  fat,  nerve,  and  connective 
tissues)  sarcoma  of  the  extremities.  Care- 
fully designed  combination  treatments— 
surgery,  radiation,  and  chemotherapy- 
have  dramatically  increased  survival  rates 
and  spared  the  majority  of  these  patients 
from  amputation  of  a limb,  the 
researchers  reported. 

“Our  studies  reinforce  the  fact  that 
careful  application  of  the  right  combina- 
tion sequences,  and  amounts  of  treat- 
ment can  produce  substantial 
improvement  in  patient  outcome,”  Dr. 
Steven  A Rosenberg,  Chief,  NCI  Surgery 
Branch,  and  principal  investigator,  com- 
mented. “A  major  finding  of  the  studies  is 
that  aggressive  use  of  chemotherapy 
immediately  after  surgery  can  lead  to 
marked  improvement  in  freedom  from 
disease  recurrence,  and  possible  cure  of 
these  patients.  The  chemotherapy  was 
given  even  though  there  was  no  clinical 
evidence  of  disease  spread  at  that  time.” 

In  two  recent  NCI  studies,  the  disease- 
free,  three-year  survival  rates  of  patients 
in  the  treatment  groups  rose  to  91  percent 
compared  to  generally  reported  40  to  50 
percent  survival  rates  in  such  patients. 
Most  recurrences  are  known  to  take  place 
in  the  first  two  years  after  therapy.  A total 
of  107  patients  were  involved  in  the 
studies. 

“While  long-term  followup  of  patients  in 
the  NCI  studies  will  be  needed,”  Dr. 
Rosenberg  added,  “this  effective  treat- 
ment of  other  soft  tissue  sarcomas  uses 
principles  that  may  be  applicable  to  the 
treatment  of  other  solid  tumors  with  low 
cure  rates.” 

The  new  treatment  strategies  deve- 
loped at  NCI  for  soft  tissue  sarcomas  of 
the  extremities  have  not  only  increased 
survival  rates,  but  substantially  improved 
the  quality  of  life.  Limb  sparing  was  possi- 
ble in  most  of  the  patients  without  addi- 
tional risk  of  disease  recurrence. 

The  researchers  also  made  special 
efforts  to  define  and  monitor  side  effects 
of  radiation  and  chemotherapy  with  the 
ultimate  goal  of  minimizing  toxicities 
associated  with  effective  treatments. 

Soft  tissue  sarcomas  are  cancers  of  the 
connective  tissue,  such  as  muscle,  fat, 
and  nerves.  These  sarcomas  are  highly 
malignant  solid  tumors  which  strike 
mostly  people  in  their  20’s,  30's,  and  40's. 


There  are  an  estimated  5,000  new  cases  a 
year  in  the  U S. 

Most  soft  tissue  sarcomas  occur  in  the 
extremities  and  local  recurrence  rates  fol- 
lowing standard  treatment  (limited  exci- 
sion or  amputation)  outside  of  NCI 
studies  have  been  about  40  percent.  The 
tumors  tend  not  only  to  recur  locally  but 
tend  to  spread  early  to  the  lungs.  The 
challenge  is  to  develop  treatments  to  pre- 
vent both  while  preserving  the  limb. 

The  NCI  studies  were  designed  to 
determine  optimum  use  of  surgery  and 
radiation  for  “local”  control,  and  chemo- 
therapy for  "systemic"  control  (spread  of 
tumor  to  other  areas).  Chemotherapy 
may  also  enhance  local  disease  control. 
The  goal  was  to  increase  patient  survival 
and  to  see  if  less  radical  procedures  com- 


The  sudden  occurrence  of  a rare  form 
of  cancer  in  homosexual  men  has  brought 
together  researchers  interested  in  study- 
ing the  myriad  of  variables  involved  in  the 
development  of  cancer.  The  uncommon, 
yet  prototypic  form  of  cancer,  known  as 
Kaposi’s  sarcoma,  was  the  focus  of  a 
recent  workshop  sponsored  by  the 
National  Cancer  Institute  in  conjunction 
with  the  Centers  for  Disease  Control. 

Originally  described  in  1872  by  a Hun- 
garian dermatologist,  Kaposi's  sarcoma  is 
a type  of  skin  cancer  primarily  seen  in 
older  men  of  Jewish  and  Italian  descent. 
In  1979  it  was  diagnosed  in  11  homosex- 
ual men,  quite  by  accident,  when 
researchers  were  treating  these  patients 
for  another  disease.  Since  then,  55  more 
cases  have  been  found,  and  according  to 
Dr.  James  Curran  of  the  Centers  for  Dis- 
ease Control,  Kaposi's  sarcoma  “may  be  a 
new  public  health  problem.” 

Investigators  are  puzzled  at  the  preval- 
ence of  this  disorder  in  homosexuals, 
leading  them  to  question  the  role  that 
lifestyle  plays  in  cancer.  Many  of  the 
Kaposi's  patients  have  had  multiple  sex 
partners  and  almost  all  at  one  time  have 
used  inhalants,  such  as  smelling  salts. 
Some  also  have  a history  of  venereal  dis- 
ease. Detailed  clinical  and  personal  pro- 


bined  with  other  treatments  could  safely 
preserve  functional  limbs. 

The  NCI  studies  of  patients  with  soft 
tissue  sarcoma  of  the  extremities  were 
conducted  by  the  Surgery  Branch,  in  con- 
junction with  the  Radiation  Oncology  and 
Medicine  Branches.  Results  of  the  studies 
were  presented  in  a report  to  the  Division 
of  Cancer  Treatment  Board  of  Scientific 
Counselors,  October  1,  at  NCI. 

Researchers  collaborating  with  Dr. 
Rosenberg  in  the  recent  studies  are:  Dr. 
Eh  Glatstein  and  Dr.  Joel  Tepper,  Radia- 
tion Oncology  Branch;  and  senior  sur- 
geons, Surgery  Branch,  NCI.  Currently, 
NCI  has  expanded  these  studies  and  is 
now  accruing  patients  for  clinical  trials  to 
maintain  effective  treatment  while  min- 
imizing associated  toxicities.  ■ 


files  will  assist  researchers  in  identifying 
more  closely  the  relationship  between 
these  factors  and  the  disease.  The  sudden 
onset  and  association  with  homosexuals 
suggest  that  prevention  may  be  possible 
by  eliminating  the  risk  factors  or  variables 
connected  with  the  disease. 

In  the  initial  stages,  small  brownish- 
purplish  patches  appear  on  the  skin,  often 
resembling  mosquito  bites  and  moles. 
These  are  followed  by  tumors  that 
develop  internally,  attacking  the  gastroin- 
testinal tract,  liver  and  lungs.  Each  tumor 
appears  to  arise  individually  rather  than 
as  a metastases  or  spread.  In  the  older 
patients,  the  disease  may  linger  on  for 
twelve  to  fifteen  years,  whereas  the 
younger  untreated  victims  survive  only  a 
few  years  at  most. 

Kaposi’s  sarcoma  has  also  been 
observed  in  young  black  men,  women  and 
children  living  in  Equatorial  Africa.  The 
progress  of  the  disease  in  these  individu- 
als and  in  the  homosexual  men  appears  to 
be  similar.  No  other  apparent  connection 
between  the  two  groups  has  been  recog- 
nized. Researchers  believe  that  studwcq 
the  epidemiology  of  Kaposi's  sarc^l 
will  lead  them  to  more  clues  about  life 
cause. 


Rare  Form  of  Cancer  in  Homosexual  Men 

Stimulates  Research 

K 

By  Mary  Donovan 
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Indirect  serologic  information  strongly 
suggests  an  association  with  an  infec- 
tious agent,  most  probably  a virus.  Some 
scientists  speculate  that  the  suspected 
virus  grows  in  the  gastrointestinal  tract 
and  is  spread  by  sexual  contact  In  some 

pdies,  for  instance,  evidence  for  the 
presence  of  cytomegalovirus  (CMV)  has 
been  found  in  the  blood  of  Kaposi 
patients,  but  conclusive  proof  is  not  avail- 
able. At  present  only  a few  human  cancers 
are  thought  to  be  caused  by  a virus. 

Like  the  chicken  and  the  egg  question, 
scientists  don’t  know  which  came  first 
when  it  comes  to  the  marked  immunosup- 
pression observed  almost  universally  in 
these  patients.  Multiple  factors  are  proba- 
bly involved,  such  as  the  use  of  recrea- 
tional drugs,  poor  nutrition,  a history  of 
recurrent  infections  and  possible  genetic 
factors.  From  animal  studies,  certain  viral 
infections  have  been  shown  to  depress 
the  immune  system  and  may  well  be  the 
mechanism  at  work  in  man.  One  added 
complication  to  this  theory  is  that  the 
degree  of  immunosuppression  in  Kapo- 
si’s victims  is  extreme  compared  with  that 
observed  in  "normal”  CMV  patients. 

Kaposi’s  sarcoma  appears  to  respond 
to  certain  types  of  chemotherapy,  and,  in 
some  cases,  to  radiation  therapy.  Still,  the 
prognosis  is  not  always  hopeful  for  its 
younger  victims.  More  research,  accord- 
ing to  the  workshop  participants  is 
needed  to  improve  present  methods  of 
treatment  and  to  explore  new  ones,  such 
as  immunotherapy,  which  may  eventually 
■move  to  be  more  promising. 

In  addition,  a large-scale  surveillance 
study  is  about  to  begin  to  determine  the 
extent  of  the  disease  and  to  identify  differ- 
ences between  the  homosexual  men  who 
develop  Kaposi’s  sarcoma  and  those  who 
don’t. 

Researchers  are  also  exploring  more 
closely  the  relationship  between  the 
development  of  the  disease  and  the  sup- 
pression of  the  immune  system,  in  addi- 
tion to  furthering  efforts  to  identify  the 
causative  agent.  Much  of  this  work 
involves  collecting  blood  and  biopsy  sam- 
ples that  are  analyzed  and  compared  with 
control  groups. 

A comprehensive  clinical  study  is  being 
developed  by  NCI  staff  and  a committee 
of  investigators  from  the  following  institu- 
tions: the  Centers  for  Disease  Control,  the 
University  of  California  at  San  Francisco, 
New  York  University  Medical  Center, 
Sloan-Kettering  Memorial  Hospital  and 
the  University  of  Miami. 

As  Dr.  Bruce  Chabner,  Acting  Director, 
Division  of  Cancer  Treatment,  NCI, 
reminded  the  attendees,  "Kaposi’s  sar- 
coma is  an  accident  of  nature  that  has 
potential  for  greatly  furthering  our  under- 
standing of  the  cancerous  process  if  stu- 
died by  a variety  of  approaches.”  ■ 


Study  Finds  Promise  in  Male  Contraceptive 
Hormone 


By  Maureen  Gardner 


Scientists  working  to  develop  a male 
birth  control  drug  have  reported  promis- 
ing findings  after  tests  on  a powerful  syn- 
thetic brain  hormone  called  LHRH-A 

In  a recent  study  on  eight  men  at  Van- 
derbilt University  in  Nashville,  LHRH-A 
proved  it  can  suppress  sperm  production 
However,  it  also  lowered  the  sex  drive  and 
produced  other  unwanted  effects  that  dis- 
appeared once  treatment  was  stopped 
Researchers  are  now  studying  ways  to 
avoid  these  problems  and  yet  retain  the 
hormone’s  contraceptive  effects. 

In  the  September  1 7 New  England  Jour- 
nal of  Medicine,  which  published  the 
study  results,  an  editorial  heralded  the 
Vanderbilt  work  as  “an  exciting  beginning 
in  the  exploration  of  the  contraceptive 
potential”  of  LHRH-A  in  men. 

LHRH-A  is  a man-made  modified  ver- 
sion of  natural  LHRH  (luteinizing 
hormone-releasing  hormone),  a hormone 
that  plays  a major  role  in  the  control  of 
reproductive  events.  Natural  LHRH  is 
released  in  the  brain  and  stimulates  the 
pituitary  gland  just  beneath  it. 

LHRH  causes  the  pituitary  gland  to 
secrete  hormones  called  gonadotropins 
which  are  carried  through  the  blood- 
stream to  the  testes  in  men  and  the  ovar- 
ies in  women.  In  men,  the  gonadotropins 
promote  the  production  of  sperm  and  the 
male  sex  hormones,  including 
testosterone — itself  a key  hormone 
needed  forsperm  production.  Thus,  natu- 
ral LHRH  is  essential  to  normal  fertility. 

Although  LHRH-A  is  more  than  100 
times  as  potent  as  natural  LHRH,  it  does 
not  simply  intensify  natural  LHRH's 
fertility-promoting  effects,  as  might  be 
expected.  Depending  on  the  dosage  and 
timing  of  administration,  LHRH-A  acts  as 
an  anti-fertility  agent.  This  is  known  as  a 
“paradoxical  inhibitory”  effect. 

The  Vanderbilt  study,  supported  in  part 
by  NICHD,  showed  for  the  first  time  that 
LHRH-A  can  have  this  paradoxical  inhibi- 
tory effect  in  human  males.  Eight  volun- 
teers injected  themselves  with  LHRH-A 
daily,  following  instructions  by  the 
researchers.  The  amount  of  testosterone 
in  the  blood  fell,  as  did  sperm  production; 
the  drug  also  reduced  the  sperm's  ability 
to  move.  The  low  testosterone  levels 
caused  problems:  reduced  sex  drive, 
impotence,  and  even  "hot  flashes"  similar 
to  those  experienced  by  women  after 


menopause.  All  of  the  subjects  recovered 
within  14  weeks  after  treatment  was 
stopped 

Scientists  think  that  the  repeated  low 
doses  of  LHRH-A  may  have  caused  the 
pituitary  gland  to  give  weakened  signals 
to  the  testes  for  the  production  of  sperm 
and  sex  hormones.  However,  the  investi- 
gators are  not  discounting  the  possibility 
that  LHRH-A  acted  directly  on  the  testes. 

Researchers  are  now  trying  to  harness 
LHRH-A’s  effects.  A possible  solution  is 
to  combine  LHRH-A  with  testosterone. 
However,  this  idea  raises  questions  about 
whether  added  testosterone  can  forestall 
the  side  effects  without  restoring  sperm 
production. 

Despite  problems  that  must  be  over- 
come, scientists  believe  that  LHRH-A 
shows  promise  as  a male  contraceptive  of 
the  future.  Because  LHRH-A  breaks  down 
quickly  in  the  body,  it  is  expected  to  be 
safer  than  currently  available  hormonal 
contraceptives. 

It  is  difficult  to  predict  the  final  form 
LHRH-A  will  take  "With  certainty,  daily 
injections  are  not  considered  the  final 
form,”  according  to  Dr  Gabriel  Bialy, 
Chief  of  NICHD's  Contraceptive  Develop- 
ment oranch.  Dr.  Bialy  notes  that  daily 
injections,  though  essential  for  life- 
threatening  conditions  such  as  diabetes 
mellitus  are  not  practical  for 
contraception. 

Several  alternate  routes  are  under  con- 
sideration. In  other  countries,  LHRH-A  is 
being  tested  in  men  and  women  as  a con- 
traceptive nasal  spray,  and  U S trials  are 
forthcoming.  Through  the  nasal  pas- 
sages, the  hormone  is  readily  absorbed 
into  the  bloodstream  A problem  with  this 
method  is  that  nasal  congestion  from 
colds  or  allergies  coula  hinder  the 
absorption  of  the  hormone. 

LHRH-A  is  readily  absorbed  through 
the  lining  of  the  vagina,  so  in  women  this 
may  be  an  alternate  route  of  administra- 
tion. Dr.  Bialy  believes  that  with  time,  and 
with  advances  in  hormone  synthesis  or 
formulation,  a form  of  LHRH-A  that  can 
be  absorbed  under  the  tongue  may  be 
feasible.  ■ 
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“ACRF”  Glass  Tower  Dedicated  in  October 


By  Susan  Gerhold 


On  October  22,  1981 , the  13-floor  glass 
structure  popularly  called  the  “ACRF” 
was  dedicated  as  the  Warren  Grant  Mag- 
nuson  Clinical  Center  of  the  National 
Institutes  of  Health.  The  ACRF  or  Ambu- 
latory Care  Research  Facility  will  provide 
thousands  of  outpatients  ambulatory  care 
in  a research  setting. 

The  existing  all-brick  14  story  building 
will  continue  to  house  over  7,500  in- 
patients each  year  and  offer  the  same 
excellent  care  that  patients  have  been 
receiving  since  the  Clinical  Center  first 
opened  its  doors  over  28  years  ago. 

This  new  addition,  with  its  glass  tower, 
skylights,  open  waiting  rooms,  large 
amphitheater,  operating  rooms,  and  clin- 
ics will  serve  over  200,000  patients  each 
year  The  design  of  this  building  will  con- 
tinue to  carry  the  idea  of  scientists  work- 
ing at  the  bench  in  close  proximity  with 
the  patients  on  the  floors.  Clinics  will  be 
located  near  the  research  areas,  and 
through  a walkway  in-house  patients  and 
researchers  will  still  be  close  by. 

Senator  Magnuson,  after  whom  the 
building  was  named,  has  been  a cham- 
pion fighter  for  promoting  the  continuing 
programs  in  health  care  and  research.  He 
was  called  the  "Commander  in  Chief”  of 
the  war  against  cancer  and  heart  disease. 
He  was  the  chairman  of  the  Subcommit- 
tee on  Labor-HEW  of  the  Senate  Commit- 
tee on  Appropriations,  which  had  full 
jurisdiction  over  the  NIH.  In  1978  he 
became  the  chairman  of  the  full  commit- 
tee. Without  the  Senator’s  constant  lead- 
ership and  backing,  there  would  be  no 
National  Cancer  Institute,  a proposal 
Magnuson  introduced  in  1937.  His 
unwavering  commitment  to  the  idea  that 
the  conquest  and  prevention  of  disease, 
as  well  as  progress  in  health  care 
depended  upon  research  is  noted  in  a 
plaque  that  will  greet  visitors  as  they  enter 
the  new  building. 

Construction  began  for  the  ACRF  in 
June  1977  as  part  of  the  modernization 
and  expansion  program  designed  to 
strengthen  the  combined  laboratory  and 
patient  care  activities.  The  new  facility  will 
provide  care  for  more  than  double  the 
current  outpatients  seen  in  clinics  each 
year  and  at  the  same  time  provide  for  the 
expansion  of  laboratory  research  to  sup- 
port the  outpatient  clinic  program.  The 
ACRF  will  allow  for  many  more  non- 
invasive  procedures  to  be  performed  on 
an  ambulatory  or  out-patient  basis 
instead  of  keeping  patients  hospitalized 
as  done  in  the  past. 


The  new  lobby,  admissions  area,  cafeteria, 
and  visitors  center  will  give  the  appearance 
of  an  open  and  breezy  area  way  so  that 
hospital  patients,  their  families  and  our  staff 
can  look  out  on  any  of  the  three  levels 
shown  here  and  see  what's  going  on— on  the 
floors  below  or  above  fsj||-|  PHOTO  1732 


The  building  will  have  three  under- 
ground floors  for  parking,  and  corrido^ 
will  connect' each  floor  in  the  new  gla® 
tower  to  the  corresponding  floor  in  the 
main  building. 

The  open-spaced  lobby  complete  with 
skylights  and  plants  will  serve  as  the  NIH 
Visitors  Center  and  exhibit  area,  museum, 
theater,  and  model  laboratory.  The  first 
floor  will  staff  an  admissions  section,  for 
out-patients  to  check  in  and  report  to  the 
clinics.  The  Diagnostic  Radiology  and 
Nuclear  Medicine  Departments,  currently 
located  in  existing  Building  10,  will  move 
to  the  ACRF  this  spring,  and  will  also  be 
located  on  the  first  floor.  In  addition,  there 
will  be  another  cafeteria  on  the  second 
floor  for  staff,  outpatients  and  their 
guests.  Also,  on  this  floor  is  the  Clinical 
Pathology  Department  which  is  designed 
to  accommodate  200  people  divided  into 
four  sections:  Hematology,  Immunology, 
Chemistry,  and  Microbiology. 

Floors  3 to  13  are  designed  alike.  Each 
floor  will  have  clinic  rooms  on  the  west 
side  and  laboratories  on  the  east  side,  and 
isolated  animal  areas  will  be  located  in  the 
southeast  corner  of  each  floor.  All  floors 
will  be  served  by  three  patient  elevators 
located  at  the  north  side  of  the  tower,  and 
three  elevators  for  staff  will  be  located  at 
the  south  side  of  the  building.  Walkways 
on  each  floor  will  give  easy  access  to- 
Building  10’s  existing  Clinical  Center.  A | 


This  section  is  located  within  Clinical  Pathology.  Tote  boxes  will  run  along  a track 
throughout  the  hospital,  carrying  specimens,  blood,  and  supplies  to  Clinical  Pathology  and 
other  departments 

NIH  PHOTO  1733 
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There  are  28  new  “robots"  that  will  wander 
around  the  ACRF  next  year.  They  are  fully 
automated,  and  will  be  used  to  deliver 
supplies  to  the  new  clinics  and  offices 
throughout  the  building. 

NIH  PHOTO  1734 


Through  the  lobby’s  skylight  the  glass 
tower  is  visible.  The  glass  tower  is  thirteen 
stories  high  and  will  house  outpatient  facili- 
ties, waiting  rooms,  operating  rooms,  play 
areas  for  the  smaller  outpatients,  and  a 

cafeteria'  NIH  PHOTO  1735 


) 


i ne  new  ounicai  Pathology  quarters  are  almost  the  size  of  a large  football  field  The 
“doggie-bone”  laboratory  areas  will  house  200  employees  from  the  four  sections  of  the 
Department.  NIH  PHOTO  1736 


Each  clinic  will  have  a nursing  station  or  check-in  area  for  patients  to  sign  in  and  then 
wait  for  their  appointments  in  the  waiting  rooms  adjacent  to  the  check-in  area. 

NIH  PHOTO  1737 
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Exotic  Viral  Infection  Gives  Clues  About  Other 

Diseases 

\ 

* 

By  Maureen  Miller,  student  intern  for  the  NIH  News  Branch 


Kuru,  a rare  and  exotic  viral  infection 
which  afflicts  the  Fore  natives  of  New 
Guinea  has  been  for  many  years  a major 
project  of  Dr.  Carleton  Gajdusek,  Chief, 
Central  Nervous  Systems  Studies,  Nation- 
al Institute  of  Neurological  and  Commun- 
icative Disorders  and  Stroke  (NINCDS). 

The  disease,  which  Gajdusek  brought 
to  the  attention  of  the  medical  world  in 
1957,  leaves  it  victims  with  uncontrollable 
tremors  similar  to  Parkinson's  disease. 
Gajdusek  and  his  colleagues  have  subse- 
quently found  that  the  disorder  is  caused 
by  a slow  virus  which  enters  the  victim's 
body  early  in  life  and  remains  latent  from 
5 to  40  years  before  causing  a rapidly  pro- 
gressive illness  that  leads  to  death  within 
a year. 

Gajdusek’steam  has  spent  several  years 
studying  this  degenerative  disease  that 
was  the  primary  cause  of  death  among  the 
Fore  people.  They  found  that  the  virus 
destroyed  the  brain  without  signs  of  in- 
flammation or  stimulation  from  the  body's 
immune  system,  and  also  noted  that  the 
virus  continued  to  live  in  the  victim's  body 
without  symptoms  until  advanced  stages 
of  disease— years  later. 

As  they  discovered  more  about  the  dis- 
ease, the  team  found  that  the  virus  was 
quite  atypical,  that  it  did  not  have  a core, 
has  no  non-host  protein  in  its  structure, 
and  that  its  nucleic  acid  could  not  be 
demonstrated  by  conventional  tech- 
niques. They  also  found  that  kuru  had  no 
host  other  than  man,  no  disease  carrier 
channels,  and  no  apparent  source  in 
nature.  “Man,”  Gajdusek  said,  "was  the 
only  source  for  spreading  the  virus.” 

Later  Gajdusek  and  his  colleagues  con- 
nected kuru  with  the  Fore  tribes  cere- 
mony to  the  dead:  endocannibalism.  “The 
artificial  and  only  source  of  contamina- 
tion was  byaritualinwhich.outof  respect 
for  the  dead,  the  Fore  people  consumed 


the  brain  and  all  the  tissues  of  their  close, 
dead  relatives,”  said  Gajdusek.  He  also 
found  that  women  and  children  participat- 
ing in  the  ceremony  suffered  infections  in 
their  nasal  passages,  skin  and  mouths. 

After  the  first  20  years  of  his  studies, 
Gajdusek’steam  wasabletoconfirm  retro- 
spectively that  95  percent  of  all  female 
deaths  among  the  Fore  tribe  was  due  to 
Kuru.  This  high  mortality  rate  was  par- 
tially offset  by  a high  rate  of  fertility.  In 
their  attempts  to  keep  abreast  of  kuru,  the 
Fore  customarily  arranged  pre-pubertal 
marriages  and  promoted  early  childbear- 
ing practices  for  the  young  brides.  How- 
ever, this  custom  could  not  keep  up  with 
the  deadly  virus,  and  Gajdusek  noted  that 
only  two  out  of  every  six  infants  survived 
to  puberty. 

Gajdusek’s  research  on  kuru  provided  a 
valuable  source  of  knowledge  for  another 
disease  called  C re utzfeldt- Jakob  disease. 
This  disease  is  also  rare,  but  is  widely 
distributed  throughout  the  world.  Re- 
searchers have  noted  the  disease  seems 
to  be  familial  in  10-20  percent  of  cases, 
and  have  also  noted  that  the  infection  may 
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Dr.  Carlton  Gajdusek  received  the  Nobel 
Prize  in  physiology  and  medicine  in  1976 
based  on  his  pioneer  efforts  in  the  field  of 
slow  viruses. 
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Fore  parents  continue  to  care  for  their  stricken  young  and  try  to  keep  abreast  of  the  virus 
by  promoting  young  marriages  and  more  children. 
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appear  in  the  first  years  of  the  victim’s  life, 
similar  to  kuru,  but  later  causes  disease 
when  the  victim  reaches  age  40  or  older. 

The  infection  may  be  spread  by  surgical 
instruments  contaminated  by  the  virus.  In 
this  instance,  patients  undergoing  surgery 
)>r  other  medical  reasons,  are  infected 
with  the  virus  unknowingly  as  the  surgeon 
implants  the  virus  directly  into  the  body 
from  a previous  patient  who  has  been 
infected. 

After  realizing  that  surgical  instruments 
could  spread  the  disease,  physicians  all 
over  the  world  began  to  revise  operating 
procedures  to  eliminate  contamination  by 
autoclaving  all  surgical  instruments. 

In  summary,  Gajdusek  noted  that  the 
exotic,  isolated  population  of  the  Fore  has 
enabled  the  scientific  community  to  ac- 
quire a better  understanding  of  Creutz- 
feldt-Jakob  disease  and  of  the  nature  of 
slow  viruses  in  general.  Physicians  now 
know  how  to  eliminate  the  surgical  spread 
of  Creutzfeldt-Jakob  disease.  Gajdusek 
now  focuses  attention  on  the  question  of 
whether  Creutzfeldt-Jakob  patients  have 
been  blood  donors,  and  worries  about 
other  sources  of  iatrogenic  contamina- 
tion, such  as  might  be  taking  place  when 
youngsters  visit  the  dentist  or  undergo 
blood  transfusions.  Will  a small  unlucky 
child  thus  be  doomed  to  a life  of  civilized 
world  kuru?  n 
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Dr.  Gajdusek  gathered  medical  information  from  the  new  Hebrides  Tribe  in  1972. 
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Dr.  Gajdusek,  (center)  several  years  ago  with  Fore  youngsters. 
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Editors  of  publications  may  request  a glossy  print  of  the 
numbered  photographs  appearing  in  this  issue. 
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